@ y\ How Didut oes 


15 BIG BOOKS IN ONE for 


Amazingly Low Price of only 1 


VERY one ofthe thousands 
fof subjects. in this New 
rectal aad, Technica 
cyclopedia has been newly 
edited by the famous authori 
fies atthe Stevens Institute of 
‘Technology, headed by John 
Damm, Awistant Dean of the 
Inte, These men reo 
standing experts in ther var 
‘us technical elds, They have 
Covered. for you the entire 
fange of practical Lnowledge, 
om, baste principles 10th 
newest methods and disco 
tries. You may turn to this 
Boo with assurance that you 
will nd the simplest, clear 
Tet, most up-to-date help avail 
sbie'on. your subject and ‘00 
very related. subject. 


‘ill repay its tiny cost over 
ad over in newest time and money 
siviny facts and methods you need 
Gn every job sou tache. 
It will widen your” practica 
Knowiedge with thousands’ of facts 
{Other Helda related to yours. 
3. it will Improve the quality of 
out, ork dep Sout more 


4 te will help increase, the seope 

i Your work and speed Your ma 

Sancement to,"a more 

Tesponatbie Job 

Sr wll help you lek 

Droblems t 

Bigmp others: 

help" you 

Feputation “as 

rouble: shooter 

i wl mul 
ya “thousand 

Fela the fun vou ot 

in ‘your own’ Hobby 

Workshop. 


MAIL 


OW yours for the first time, in this 15 
‘books-in-one, a brand new illustrated en- 
eyclopedia of information covering the 

whole range of ALL 15 Practical Sciences— 

prepared for every day use. Here are instant, 
reliable, time-saving answers to questions on 
planning and estimating technical jobs: 
engineering, construction, install; 
tenance and repair. Here is everything you 
want to know about the practical details of 
Automobile Work, Electricity, Aeronautics, 
Building, Painting, Plumbing, Carpentry. Here 


The huge number, of 
cross-sections an 
tion explicit and 


y to follow. They show 
you “how-to-do-it"—step by step. They make 


‘every mechanical and scientific process crys- 
tal-clear. They make the meaning of every 
term understood at a glance. The inside of 
a clutch assembly, the layout of a drainage 
Is of roof design, types of me- 
gears; cross-section of a foundry 
furnace, details of a wiring plan; wor 
e, a fuel pump, 
st a few of hundreds of ex- 
natory illustrations provided. Included are 
Pictures of hand and machine tools with in- 
structions for getting best results with them. 
In addition ther ‘ores of quick-refer- 
les that are packed with valuable 
data to save you guessing or hours of figuring. 


Never before have all 15 Practical Sciences 


ipe to a back inlet gulley? 
ig bonderizing? How do I install hy- 

es? How do I make a multi-core 
le? How do I keep impurities out 
of a welding job? How is gold leaf made? 
How do I grind the proper angle on a cutting 
tool? What types of construction joints are 


Simple Text and Pictures Make Every Fact Instantly Understandab| 


are thousands of needed facts in the fields 
Chemistry, Physics, Metallurgy, Sheet Mei} 
Foundry Work, Radio, Television, Print 
Plthourands of articles cover ALL 15 fel 
in alphabetical arrangement so that 4] 
jwickly find what you need. If you work 
study in technical felds, you will save ti 
and money by referring to the thousands 
facts and figures, formulas and methods, pr 
ciples and short cuts that are packed int} 
book! Cross references give you the bery 
of study in ALL 15 fielf 


Which type of Iath 
nd mixtures are required for vari 
types of foundry moulding? What is the wa 
red rays? What is 
ippling and texturing paint? 1: 
can T make a projection drawing? 
‘Whether you earn your living in a techni 
feld or have techincal hobbies; whether you 
‘a home-owner, inventor or student you'll fj 
this book a priceless daily help. Coveri| 
the scope of 15 volumes in ONE, it's a tr 
amazing value at only $4.95! 


You would gladly pay $4.95 for an 


cyclopedia covering a single one of th 
practical elds, Here's a bargain virtually 
times as great—15_Encyclopedias-in-one 


the price of only one! Prove to yourself ti 
this is the most helpful, most comprehensi 
volume of its kind you have ever seen at a 
thing like its low price! Just mail the coup 
fon next page and we will ship you a copy 
7 days Free Trial. 

You need send no money now. If you 
feel it's one of the most valuable books you 
ever seen, simply return it and owe nothi 
Or, if you're completely pleased with it, p 
the small price of only $4.95, plus a few cen 
postage, in easy monthly installments ify 
wish, Act now—just mail the coupon. Wi 
H. Wise & Co. Inc., 50 West 47th Stre 
New York 19, N. ¥. 


FREE-TRIAL COUPON ON OPPOSITE PAGE 


COVERS THESE 
15 FIELDS: 


‘Cams, gears, bear- 
gs, pulleys, machines, mechanical draw- 
ng, steam engines, turbines, viscosity, ete, 


Carburetor, cluteh, transmis- 
ion, starter, generator, motors, cooling 
ystems, lubrication, chassis, ete. 

(CITY Blectro-magnetism, wiring cir 
uits, Inductors, insulators, rectifiers, mo- 
ors, Instruments, transformers, ete. 


AUTICS Cooling systems, directional 
, fuselage, Jet propulsion, propellers, 
irfoils, ete. 


HL0ING Foundations, doors, windows, dor- 
tora, stairs, roofs, floors, concrete, lumber 
jaterproofing, ete. 


Decor Enamels, paints, 
‘lding, varnishes, shellac, spraying, plas- 
ering, brushes, filling knives, etc. 


Heating systems, water and 
rainage systems, pipe jointing and fixing, 
entilation, ete. 


Tools, clamps, drills, glues, joints 
nd fastenings, grinding, sanding, etc, 


€5 Atomic energy, neu- 
rons, elements, plast. dio activity, 
ynthesis, cellulose compounds, ete. 


at Bonderizing, casting, coslettiz~ 
1, notched-bar testing, open-hearth proc- 
as, shepardizing, transverse test, ete. 


Yer METAL Drop stamping, continuous 
ling, hydraulic press, spinning, welding, 
attern-making, riveting, etc. 


Y Molds, die casting, furnaces, types 
{ ingot, molding sands, plate molding, 
ouring temperatures, ete, 


to ane HON Condensers, icono- 
stems, loud speakers, mi- 


radio servicing, broad- 


copes, acrial #1 
rophones, rada 
asting, etc. 


© Letterpress, lithography, proofing, 
aper-making. printing inks, typesetting, 
ollotypes, bookbinding, ete. 


the rel; 


Wim. M. Wise & Ce., Ine., 50 West 47th Street, New York 19, N.Y. 
‘wish to examine, without cost or obligation, a copy of TWE MEW 

RACTICAL AND ‘TECHNICAL ENCYCLOPEDIA, complete in one 
lume of 640 pages, with more 

than 1,000 illustrations, in band 

Some, "sturdy" novelex” binding. 

When it is ready. ship it prepaid. 

After a week's free examination, 


IMvlll Gither return the book and = DO NOT WIUTY IN BOXES 
owe nothing ‘ort wall keep it and = 
Send you only’ $1.00 as first pay 

ent. and the balance at the rate of $1.00 a month, un-: 184 = 
Ei the total price of only $4.95, plus 4 few conts post H 


age. is paid, 
3 Send only $5.00 with this coupon and we 
stand all shipping charges. Same return privilege 
Fefund guaranteed 
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ART DIRECTOR: Harry Samuels. ART ASSOCIATES: 
Herbert Anthony, Eric Karminski, Jr., Richard Meyer, 
Saverio Rada, Frances Cooper (Production). 
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Science News 
Meter Analyzes Colors... 


ibe Samples Stee 


Science at Work 
Inside Looking Up. 


PS Features 
Wiring the UN for World Listening. 
Toys Dramatize Science. 
Dagwood Splits the Atom 


Gus Plugs for Cupic 
Inventions 


New Products 
Rubber Makes Castii 


Water Starts a Fire..cssssssssssssssssnsassenane lod 
Aviation 

*Copter Make: 
Map Tells Weather at a Glance. 
’Chuting Motorboat for Sea Rescues. 
Flexing Air Giants’ Muscle 


“Y" Strengthens Ch ai 


Looe Many Jobs. 


Photograph: 
Camera Snaps Flying Shot. 


Tester Saves Photo Paper. 


Your First Trip in a Stratocruiser.. 


Flashlight Makes Color Projector. 
Subjects Snap Selves. 


© This mark in text indicates Trade Name. 
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HOW TO BUILD 
A BETTER HOME 


If You Are Undecided Whether You Should Build or Buy— 
If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
If You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


IRE ig the answer to how to build your = 
ik e Here i» the WORKS “how 7 


ibout” building your own home. yourself, oF 

: Seal h ee Meat 

E ee 

Everything You Need to Know to Get Started 
Pasties das 
Babe 

erat chan. 

pe I 
ers 
a as 


Where 
No matter what yo tifa protien 
Ray be- you wil ng. the aoawer in 
this amading volume. Wo truth is kept 
From Fon "fou are told the disagras. 


SEND NO MONEY 
Examine It for 7 Days Fore RxAMI. 
FRE ti a bec 


—— 
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SIX WINNERS 


out of the first_10 

at the 500 mile 
MEMORIAL DAY RACE 
at Indianapolis 


USED PYROIL 


To men who know auto performance best, 
PYROIL is a must, Year after year, winners of the 
gruelling 500 mile Memorial Day races have relied 
upon Pyroil 

Pyroil will add miles to your car by maintaining 
a constant film of oil on cylinder walls and by pre- 
venting sludge and carbon formation. Ask your gas 
station attendant co add Pyroil. 


PYROIL FOR AIRCRAFT ENGINES 


Use Aircraft Pyroil B for lubricating oil, Aircraft 
Pyroil A for gasoline, 


GIVEN! 


An attractive Pyroil 
‘metal savings bank—takes 
coins up to 50 pieces— 
is yours for the asking— 
‘sent postage paid. 
Manufactured and Guar- 
‘nteed by Pyroll Com- 
pany, 347 Main Street, 
La Crosse, Wisconsin. 


PYROIL COMPANY 
17 Main Street, Le Grose, Wise 


T want my ear t@ last and run properly, Please tell me 
‘more about Pyroil and how ic cant accomplish this for me. 


Names 


Mechanics & Shopwork 

Movable Fence for Pattern Cuts, 
Cutting Holes With Power Tool 
Three-Tool Holder for Small Parts..........207 
Hand Chuck Stops Centerdrill Breaks....209 
Telescopic Glass for Front-Row Seal 
Bench Holder Controls Soldering Iron.. 
Revolving Blade Cuts Toy Wheels. 
Are Method of Finding Scale. 
You Can't Forget the Goggles. 
Pen Makes Carving Tool.. 


Jigsawed Ship Model. 


Tilt-Top Table Fits Small Sth 
Gooseneck Lamp for Wall or Des! 
Scoop Server Carved from Redwood. 
Chess Set Carved i 


Turning Radiators Into Furniture, 


Gadgety Box Amuses Childre: 
How to Repair Tile Walls 
Collector Rings Feed Cord Reel. 
Clear-Plastic Pipe Rack... 
Carved Crocodile Makes 


Oil Can Is Shop Drawer. 
Wood-Burning Penci 
Jig Duplicates Model-Plane Rib: 
Quarter-Round Conceal Wires. 
Hinge Lock dow. 2 
Uses for Old Garden Hose. 88 


Radio & Electricity 
This Capsule Challenges Vacuum Tubes..117 
Sa ty 


Mine Radios to Send SOS From Depths..168 
Midget Portable Is on the Bal 4 


Recharger Peps Up Flashlight Cells. 
Photometer C Circuit 


What's Your Ingenuity Quotient?. 


New Shop Ideas.. 
Photo Ideas & Equipment 
News_in_Electronics 
Aids to Modern Livin; 
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To: Reader—From: Editor.. 


O.: or two promotions . ... 
several pay raises . . . and then 
that long, long stretch “on the 
shelf.” You want to keep on climb- 
ing. You want to feel that you are 
getting somewhere. But how? 

I.C.S. can show you. A little 
more training could be all you need 
to get back in the upswing. An 
advanced course or a “refresher” 
—studied in your spare time—will 
help prepare you for the next step, 
will show that you are ready to 
handle more responsibility, a 
better job. 

Trained men get the “breaks”! 
That’s a fact proved over and over 
again by the records of former 
I. C. S. students. 

You don’t want to bog down in 
your job. You don’t want to remain 
“on the shelf” with the untrained. 
Mail the coupon today for complete 
information on how you can join 
the steady climbers. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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959 _coogosccocosa0as00 
at 


BOX 7613-M, SCRANTON 9, PENNA. 
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‘Speci ution rates to ambere ofthe Armed Fores. Enotinent wader. Bll and P16 approved for Worl War I Veterans, 
(Canadian residents sed coupon Io Intereatonal Correspondence Schels Canadian, Lid, Montreal, Canad 
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ERE IS 
OUR JOB 
int AVIATION =, 


We have hundreds of urgent requests for Embry- 
Riddle ground and flight graduates -- 40 times 
the graduates we had available could have been 
placed in the last 3 months. Never has there been 
such opportunity for you in aviation. Begin your 
career now. A few short months at Embry-Riddle 
and you're ready for a good job with best pay. 


EMBRY-RIDDLE OFFERS ; INDUSTRY NEEDS 


Complete training in minimum time for Mechanics, technicians, specialists, engin- 
A&E Mechanics and all fundamental flight, = pilots—many, many more men thar all 


; : - jation schools together can supply. The 
specialist and technical positions @ Modern portage’ of trained vecsonnal latocoming 


sinline-size hangars, classrooms, shops and | more acute, Get in on the ground floor; 
mbry-Riddle students 8] en for wel 
eleplakesiolEsperiesce(cs re ahead of graduation. Don't delay. Write for 
quarter-century of aviation training @Living | roof of job opportunities TODAY, Begin 
facilities on the airport. Jour aviation career at Embry-Riddle NOW. 


ted dee ae ro Ra radaaie, Authorized training under the ©.1, Bill of Rights 
Desa of Earollmen 

BabncRiddle Schoo! « Pith 
Mant 30; Flonde 


Name ee 
Adres, 


City 


TRAIN IN MIAMI-AIR CAPITAL OF 
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[ you're that man, here’s something that will in- 
terest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

‘An accountant's duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for vou? Well, 
don’t be too sure. Very possibly they can be! 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 

That's the training you follow in 

rinciple under the LaSalle Problem 
Method. 


Other LaSalle 
Opportunities 


417 S. Dearborn St. 


‘Yeats’ Promotion in One.’ 
Na 
Address 
City, Zone & State 


(Machine Shorthand) 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure, Then you add C. P. A, Training and prepare 
for the C. P. A. examinations, 

‘As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 

ith increased earnings—before they have completed 

For accountants, who are trained in organization 
and management, are the executives of the future. 

Write For This Free Book 

For your own good, don't put off investigation ofall 
the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study. We'll also include “Ten 
Years’ Promotion in One”—a book which has 
helped many men. Send us the 
coupon now. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 


LASALLE EXTENSION UNIVERSITY 
A CORRESPONDENCE INSTITUTION = 
Dept. 983-H 


I want to be an accountant. Send me without obligation, “Account: 
‘ancy,,,the Profession thai, Pays” training program—also 


Chicago 5, Ill 
“Tea, 


Age. 
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Audels Electric Library gives thousand 
of answers to your electrical problems 
Every Electrician, Engineer, Me 

‘Maintenance Man and Student should 
know about these yery helpful books. 


contain 9500 clear, 


ly Reference or 
only $1.50 a vol- 
ume, sold sep: 


Andels Electric Library is trulyapro- 


easy reading — acquire 
eal working knowledge of 
ty in all its branches. 
Written in plain language. 


. ry i 
ve HERE ARE THE ANSWERS 


De MAIL 
AS A REFERENCE LIBRARY it LJ 


valuable. The Quick Finder Index hel 


you locate the desired informa 
quickly. These books have helped thou- 
sands of men by giving them s broader & 


Please enter my 1a! 
AUDELS ELECTRIC 


"lan; mail the coupon 
obligation unless satisfied. 


you owe us nothing. When we receive 
your payment for the first book, we my 
tend _you the second book. 
REMEMBER: You can Start Your 
Subscription with Any Number you m 
choose or Stop at Any Time. Not a 
cent to pay until you get the bool 
No obligation to buy unless satisfied. 


AUDEL, PUBLISHERS, 49 WEST 23rd ST., NEW YORK 10, N. Y. 
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aivELs “PLUMBERS ry STEAMFITTERS = 
GUIDES—(4 Book Set) $6 


84 Pases Covering Tntallatlon, Servicing 
eg at 


ELS ae HEATING “GUIDE 


Sar AUDELS 
MECHANICS 


GUIDES 


AN AUDEL GUIDE IS A GOOD FRIEND! 

Step Up Your Own Skill with the Practical Facts and Figures of 

ules Your Trode, Save time ond money with right methods, short cuts, 
labor soving 

$4 Avdel Gide tn your home. Stor! the Easy Peyments if eatlaied. 


Smee ee CUT HER Eom om oe 


-‘IMAIL ORDER 


$2 Laven, Publishers, 49 W. 23 St., New York 10,N. Y. 


ie Prinelpies, serv 
© Inidatet 
shvouttal te 


AubEis HH 


EETM| 


AUDELS e taetiierac 
PATTERN LAYOUTS 


Deroloned Meta 
Mechanics, 'X Prac rape 


mo Mecham Covers all types of blue pr 
munhie Ma Blane’ 410 -payen. fats thust 


ARR ayn ee & ‘ 
CALCU! ace ics 


the purchase p 
d with Guides T will retum ther. 


Bas seeueladea ane 


es (12 Book Sot): 
IX, Xe Ky XA 5.50 Each 


Paros. 2600" Tiits, Covers i Sleetrieal Information 10 
Tats’ torm—nineluing wiring for Light Powers Hodered, 
nabioans ‘GUIDE ‘Name ————-----—— EE ted 


AUDELS 


Occupation. 
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You Build This Modern Superheterodyne Receiver 


0 Servicing on this 
Frequency Afod: CPM) Slgoal Gene 
erator. but with parts 1 puppy; learn 
Sy “répairing “cireuit ‘detects, 


“By the time 1 
jehea ‘ay NEY fra 
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Gj 
in borin ing its 


adi Py hs 


Win Success 
I Will Train You at Home 


Want a good-pay job in the fast-growing VETERANS 


Radio and Television-Electronies indus- 

tries? Want to be boss of your own money- 

making Radio shop? I've trained hun- 

dreds of men with no previous experience | You Can Get 

to be Radio technicians. Teando the same [This ‘Training 

Under 
G.I. Bill. 

Mail Coupon, 


for you! My train-at-home method gives 
you practical experience with BIG KITS 
OF PARTS I send. You get Radio and 
Television principles from easy illustrated 
lessons, All equipment yours to keep. 


Make EXTRA MONEY In Spare Time See What N.R.I. Can Do For You 


The day you enroll, I vend EXTRA SOLE Eres 

MONEY booklets, Use your know: 

YOU BUILDthis A.M. Signal Gener- how to make EXTRA MONEY fix. 

HP NV amer Fh it ing Radios in spare time. The next 

Eng est and experiment step. is your own Radio shop or a 
ood-pay Radio” job 


cS." "See how quick 
—Trained Men Face Bright Future can get ‘started. Send “NOW 
) E. SMITH, Pres., Dept. 8173, National 
Tea of amoneYmaking oppor. — Ragio Institute, Bloncer ‘Home Stiedy 
tunities in Police, Aviation, Marine Regio, Ins HE 
Radio, Broadcasting, Radio Manu- Ene Meret iG 
facturing, Radio Repairing, Public 
Address ‘work kof even 
opportunities in booming 5 
fon, FM, Electronic fieldel oom“ 


Our 34th Year of Training oom 
Men for Success in Radio 


Success 
7) in RADIO 


jana Bi 
ce wth “RS J 4 
MR. J. E. SMITH, Pres., Dept. 81P3 Ene 7 
National Radio Institute, Washington 9, D. C. & 
Mail toe FREE, your Sample Lesson and Gl-page 


book. lesan will call, Please write pl 


My Radio Course Includes AI 
TELEVISION © ELECTRONICS I 


Leanne 
FREQUENCY. MODUEATION Approved for Training under GI Bi 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza- 
tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? Founder of Egypt's 
Today it is known that they discovered and learned to inter+ ‘Mystery Schools 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex time, * 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieve~ 
ment and Baypions that you desire? If not, it is your duty to your- * Use this 
self to learn about this rational method of applying natural laws for 


the mastery of life. To the thoughtful person it is obvious that every- coupon for 
om aask be entrusted with an jaaaiate knowledge of tae mrgaties FREE 

of life, for everyone is not capable of properly using it. But if you 

are one of those possessed of a true desire to forge ahead and wish to copy of book 


make use of the subtle influences of life, the Rosicrucians (not are —~ 
ligious organization) will send you A Sealed Book of explanation SCRIBE H.O.R 

without obligation, This Sealed Book tells how you, in the privacy of The Roricociane (AMORC) 

your own home, without interference with your personal affairs or Sen Jote, California 

manner of living, may receive these secret teachings. Not weird or _Pleste send free copy of Sealed Book, 
strange practices, but a rational application of the basic laws of life, which I ball read as directed, 

Use the coupon, and obtain your complimentary copy. hai 


The ROSICRUCIANS ADR ai 


SAN JOSE (antorc) CALIFORNIA | crv. 
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Coos eo OREAT FIELDS 


- Get Ready WICK 
ot Coyi 


Conditions today are different. Many “one-operation” jobs that pa 


sete Pl for sted pay afd aeamcemen LARGEST, OLDEST, BEST EQUIPPED 
(udlo-Telovision “the gteat oppersaies nes, SCHOOL OF ITS KIND IN THE U.S. 


in Electricity or Radio-Television —the 
ick Field You Like 


NOT “HOME-STUDY” COURSES 
t actual shop —Mail Coupon for 


‘Learn-by-Doiny ves you practical experience om 
outlay of equipment Tespondene 
‘work plus necessary theory. Vou are trained right here ia the great Coyne. 
shops that has been training men and young men for over 49 years ig FREE Book 
refer 


Wasther you 
eetriel 


INCLUDING INDUSTRIAL llmyed A eat eld now, even greater growrtlt 
ction, 


ELECTRIC REFRIGERATION VETERANS 


Added trainingin Electrical Refriger- 
scluded with either our 
Radio Course. 


(COOKE, President 
E ELECTRICAL AND RADIO SCHOOL 
S005. Paulina St, Depe-wo7nt. © 12, Mt 

Sead me your BIG FREE BOOK — for the 
course checked below. This docs not obligate me 
‘sed no salesman will eal 


pay, "in easy monthly payments after | 
Eraduation. Many eara while learsing. WS" 


1. COOKE, President 
ELECTRICAL AND 

RADIO SCHOOL 
500 So. Paulina Street, Dept. 68-734, CHICAGO 12, ILL. 


ISION 


OELECTRICITY O RADIO—TI 


NAME... 
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and Make Tests to Prove the Theory! 


LEARN RADIO 
to MAKE MONEY! 


LOW COST TRAINING — EASY PAYMENT PLAN! 


7 1 Put You to Work with Your Hands to LEARN RADIO! 
, 7 You Build Receivers! You Make Typical Defects Occur 


You Learn at Home How to| > 
Build and Test Dozens andy‘) 
Dozens of Circuits ple 


and Complex! » . 
rou po 
over 175 

INSTRUCTIVE ~~ 

EXPL eIMENTS 


YOU BUILD 

ALLTHESE TESTERS 

elt ainage AND MORE! 
1 


= ae . of wiih 
SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! » 


your own Test Equipment. I'll show you how t0 
Cause typical Radio defects so you can watch and tonics, 
see how thes act. You learn the latest methods for the time 
trouble-shooting and repair. All this adds up to started! 


onnouare sav SEND FOR MY 
VALUABLE 
FREE BOOKS! 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights, 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U.S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
82-J DISTRICT NATIONAL BUILDING RS WASHINGTON 5, D. C. 


P’CLARENCE A. O'BRIEN & HARVEY JACOBSON. 


Registered Patent Attorneys 
H 82-1 District National Bldg., Washington 5, D. C. 


Patents ease send me copy of “Patent Guide for the Inventor” and also 
“Record of Invention” form. This request does not obligate 
Trademarks nen 
Copyrights Address. 


State. 
[Please write ot print plainly.) 
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BE A.CLERK 
all my life? 
NOT ME!! 


Of course you say you won't. 

But you may be unless you do something 
about it. 

Hoping and wishing won't get you a bet 
ter job and more money. 

You must prepare for that step ahead— 
be ready to make promotion come. 

‘We have helped thousands of ambitious 
men and women get ahead in the business 
world—perhaps we can help you. 

At least you should investigate, It may be 
the turning point in your life to a better job 
and more money. So send the coupon with- 
out delay. Check the field of your choice and 
we'll send you without obligation the re 
quirements and opportunities in that field— 
plus "Ten Years’ Promotion in One"—a 
book which has helped many men. 


LASALLE EXTENSION. UNIVERSITY 


A Correspondence Institution 
Dept. 983R Chicago 5, Ill 


LASALLE Extension University 
‘A Correspondence Institution 
417. Dearborn St, Dept 983-R Chicago 5, Ill 


I want to know whether you can help me get ahead 
jovthe etd T have checked below. Send fee 48-puge 
booklet and full information about your home-stuay 
training—plus “’Ten Years’ Promotion in One."” 


High 
CPA, Coachin 
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Letters 


Keep Right On Trying 


Sir: 

For the past few months, I have been 
trying to find a very technical mistake in 
your magazine, so that my letter might be 
with those printed in the magazine. 

In the July, 1948 issue I found a mistake 
on page 86 [“The Inside Story of the New 
Ford”] in the picture on the lower right hand 
corner. The speedometer shows that the 
car has gone % mile. The gas gauge shows 
nothing, probably because the ignition is 
off. The oil is o.k. and the battery is o.k. 
. . . but the temperature shows the car as 
being extremely hot. How come? 

Watty Herman 


Los Angeles, Calif. 


This one shouldn't have fooled you. It’s 
the same thing that happens in the Lincoln. 
When the ignition is turned off, the tempera- 
ture-indicating needle falls over to the hot 
side of the gauge. 


Sir: 

I want to congratulate you and PS for 
the editorial in the June issue. You are one 
of the few editors of popular literature in 
this country honest enough with yourself to 
warn the public of the dangers which free 
science faces today in the United States 

I am majoring in chemistry here at Le- 
high and I had begun wondering if it were 
worthwhile continuing my studies, with 
American scientists, even those not engaged 
in secret work, being investigated and in- 
timidated as they are today. 

Your editorial, giving me evidence that 
all Americans are not blind to the danger, 
has given me new hope. Thanks again for 
a great editorial. 


jon—Pro and Con 


Henry Gates 
Bethlehem, Pa, 


Sir: 

The letter (Editorial, June “48, p. 71] in 
the current issue of PS isn’t a very smart 
letter. It sounds very much like preorganiza- 
tion blather of a CIO drive and a Daily 
Worker editorial. 

Because Condon is a Doctor of Science 


INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attomey or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 


upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 


If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS = ® ~— COPYRIGHTS 


142-M VICTOR BUILDING, WASHINGTON 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


Registered Potent Attorneys 
142-M Vitor Building, Wo: 


ton 1, D.C. 


Send me your Patent Booklet, “How To Protect Your Invention”, ond alto “Inven- 
tion Record” form at once. 1 understand this request does not obligate me, 
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) OPERATING 
ENGINEERS 


and MECHANICS 
ARE inDEMAND 


Train at Home in Spare Time 
OR in HEMPHILL SCHOOL's 
shops in New York, Memphis 
and Los Angeles 
Get your copy of the book 
“MARCH 
OF DIESEL” 


It shows you in pictures and 


words the great ond growing 


jesel Industry with its many 


+ for trained men. 


HEMPHILL TRAINED MEN 
KNOW DIESEL 


America’s oldest ond largest Diesel schools hove 
many graduates successfully employed or in own 
businesses, In construction, forming, marine, oil, 
power plant ond other industries using Diesel en- 
gines, you'll find Hemphill trained men. 


GET INTO DIESEL 


REMEMBER—In a notional emergency, trained Diesel 
men, and those in training, will be in @ fovored 
position to render an important service to our nation. 


APPROVED FOR VETERANS—NON-VETERANS 
CLIP AND MAIL COUPON TODAY}! 


HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 
1601S. WESTERN AVE., DEPT. PS-98, LOS ANGELES 6, CALIF. 


Ger Please send me FREE BOOKLET and information on 
your Diesel Courses. Home Study) Shop Training Cot 


Now York (31-28 Queens Bivd., L. 1. City, N. ¥.) 0 


omphis, Tenn. (311 5. Main St.) tos Angeles O 
NAME AGE. 

stReer. 20NE 

cry. STATE 

VETERAN. NON. VETERAN. 
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doesn’t make him sacrosanct and as a gov- 
ernment employee who has, to be charitable, 
been indiscreet he should be investigated. 

Just a little word of advice: 

Don't let any well informed, non-scientific 
person hear you call the Condon investiga- 
tion a smear or they will laugh in your 
| face... 


Art Bum 
Waterford, N. Y. 


The U.S. Atomic Energy Commission, 
after a new investigation of Dr. Condon un- 
der its security standards, has since de- 
scribed his loyalty as “unquestionable” and 
continued his clearance for handling re- 
stricted information on atomic research, 


Answer from the Alps 


Sir: 
I take the liberty of sending you from 
here in Switzerland an example of mustard 
in a tube [shown below], described in Pop- 
ular Science, April 1948, page 110 [“I'd like 
to See Them Make”) “Mustard in Tubes.” 


Huco MarTHaLer 
Lucerne, Switzerland. 


© About Cosmic Rays 


I am very intrigued by one part of your 
article “You Can't Escape Cosmic Rays” in 
the July issue. In the article you state tha 
the neutrino is one of the two ultimate resi- 
dual particles of a decayed meson. 
When was this primordial particle disco 

ered, by whom, who named it, and where 
can I obtain further information about it? 
M. E. SHerman 


Des Moines, Iowa 


The neutrino was invented, rather than 
discovered, by W. Pauli, and named by En- 
rico Fermi. No one has ever seen or meas- 


(Continued on page 22) 


INVENTORS 


A patent is a valuable right. On the basis of a 
constitutional provision Congress has established a 


system under which inventors may secure the ex- 


clusive right to prevent the unauthorized use, manu- 


facture and sale of their inventions for periods of 


seventeen years, The inventor secures this protec- 


tion by obtaining a patent. 


Unless an inventor is thoroughly famil- 
iar with such matters, he is advised 
to employ a competent registered patent 
attorney, as the value of patents depends 
largely upon the skillful preparation of 
the specification and claims. 


We recommend that you authorize us 
to conduct a search through the United 
States patents pertinent to your inven- 
tion and to submit a report setting forth 
our opinion with respect to its patent- 
ability. 


This firm is registered to practice before the U. S. Patent Office and is available to 
assist inventors in the preparation and prosecution of their cases. Detailed information 
and the preliminary steps to take to obtain patent protection will be furnished upon 
request. Form below for mailing convenience. 


VICTOR J. 
Evan s & 


ti 
tion” form. 
Name. 


Address. 


City and State. 


340-K MERLIN BUILDING, WASHINGTON 6, D. C. 


Please send me without obligation a copy of your booklet “Patent Protec- 
ion For Inventors” together with your convenient “Evidence of Inven- 


REGISTERED PATENT ATTORNEY 


PATENTS TRADEMARKS COPYRIGHTS 
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CRYING NEED FOR 
2100 INVENTIONS 


1G money waiting for people with ideas for new inventions, 

Improvements, novelties! Thousands of manufacturers 1ook- 

ing for new products to meet hundreds of post-war demands. 

YOU can cash in~if you KNOW which inventions are really 
needed! 

It's often the Wtlest things that make the biggest money! 

PY paper clip, clamp fruit-Jar top 

‘The Kiddie Kar brought = 


This Book Will Get You Started 

Don’t waste time and work on something nobody wants! ‘The 
big secret isin knowing WHAT to invent! That's Just what this 
book gives you. Tis author, Raymond F. Yates, noted science 
editor and inventor, 1d describes over 2100 PRACTICAL, 
Money-making ideas that are erying aloud to be invented! 

‘These 2100 needed inventions are the things most needed and 
meat to make money in EVERY field. Por quick reference, you 
fret them under 1 different headings: Electrical, Radio, Auto- 
Motive, Agricultural, Mechanieal, Building, Household, Clothing, 
Food, ‘Toys, ‘Time-Savers, eve, ete 

‘This book ALSO tells how to think invéntively: how to PRO- 
ECT your ideas; how to develop an invention STEP-BY-STEP: 
the most needed inventions in everyday life, etc 


FREE EXAMINATION OFFER 


ody Focine 


Preise isa Sa ig Wega, aa 
Seay itt cree Same saay ecie 
agit ioe al elae pate team Greenest 
BEES: irre Saree, Bll, Setney nnd) 
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1 WILFRED FUNK, Inc., Pul pt 

1 2a7 To 44 Stroon; Now York 17, MY. 1 

J Zea send. me 2100 REEDED INVENTIONS for FREE 
REAM NATION 1 Padep ioe bank Pell cas Sos Bos 

I bine few Sener actual Soaps: Gtberwse i'w Fetura 3 
itt" dupa without Mare segs, 

W scame ! 

1 Address. “ 1 

[ oe Hapa 1 

wy GPeNy: state 
1 
1 


WALKIE- 
| TALKIES! 


RadioTelephoneSendsAnd 
Receives Several Miles 


This te the lsh 
operates 


‘iver. Sends. 
rerely by pushing a button, 
‘ccommended for amateurs, ex- 
lovers. police aind-Governinent 
vices, ‘ete. Shipped ready. to 
erate. ‘complete "with tubes, 
iephone handset, telescoping 
Sntenna, and new batteries. Res 

by he (Government and 
Suaranteed. Price only $48.00 
ach, of $90.00 pet pair’, . B. 

cato. 
Extra Batteries (80 hours con: 
tinuous service) $4.75 each, 


Parts and Accessories for Walkie Talkies 


We maintain complete stocks of replacement 
ports, batteries, antennas, chassis, etc., for 
Army Walkie Talkies and Handie Talkies. 
Write for Special Listing No. 20. 


320 N. Le Salle St., Dept. WT 


HEATHKIT 3-TUBE 


, ALL-WAVE RADIO 


110-volt A.C. operati 


An {deal way to lear radio. ‘This 
iit ts complete ready to assemble 


With (uber and all’ other 
Operates from AC sim 
Clear” detailed tnstrictions make 


this a ‘good radio training” course, 
Covers “fegular.” vronacaste and 
hort waves bands Plug-in cols 
enerative circuit. Operates Tou 
$8.75 ESE ASa ‘pootuae Zor’) toe 
Headphones per set 


$1.00 
21," permanent magnet loudspeaker, $i 


INTERPHONE 
2-WAY CALL SYSTEM KIT ( 


Ideal call and communication 
tem. for homes, offices, factories 
Stores, ete. Makes excellent elec: 
Eronie baby, watcher, easy. to 
semble with “every. part a 
Including simple instructions. Dis- 
tance up to 1/3, mile. Operat 
from 110-V-A.C_-3 tubes, one mas- 
ter and one remoie speaker. Ship- 


ping Wt. 5 Ibs. $14.50 
HOME WORKSHOP GRINDER 


Easily assembled 110V AC or DC ball 
bearing fully enclosed motor from 
Army" surplus dynamotor.. Purchal 


to make simple changes and shatt 
entions, “detatied ons and all 
parts suppl 

P50 WE S00 Rep M. Teeal for took 
post grinder, flexible shaft tool, model 
Gritt press, saw. Shipping wt. 6 10s, 


HEATH CO. zenron 


DEPT. S 


HARBOR, MICH 


Arthae Godfrey says: 
“1.C.S. made the impossible—easy!" 


You've often heard Arthur Godfrey, famed 
“Huck Finn of Radio,” now winning new renown 
with his coast-to-coast “Talent Scouts” and other 
CBS programs. But this is the first time you’ve 
heard the star on the subject of I. C. S.: 


“I had to quit high school before the end of 
my second year. Later in life, at the U. S. 
Naval Materiel School at Bellevue, D. C., I had 
to master a working knowledge of math, all 
the way from simple decimals and fractioi 
through trigonometry, in the first six weeks 
or be dropped from the course. So I took an 
I. C. S. Course and finished at the head of the 
class! I, C. S. made the impossible—easy!” 


As usual, the former Navy radio operator and pres- 
ent Lt. Commander in the U. S. Naval Reserve 
knows what he’s talking about. As an I. C. S. grad- 
uate, Mr. Godfrey is in the best of all positions to 
tell you about the educational system that’s served 
so long as talent scout for American industry. 

Study his statement. Then mark your interest 
on the coupon and mail it today for full information 
on what I. C. S. can do for you! 


BOX 7614-M, SCRANTON 9, PENNA, 
Wout eit olga, plese send me fll parts aout the Conse bore which Ihave marked X: 
Gases Sars, 
Somrinies ines 


Textile Courses 
Cotton Manufacturing 
B Keavon Wen 


B Radio Servic 
O Telegraph Engineering 
Eleccriea! Courses 
 Electriest Draftine 

5 Electrical Enel 


5 Businem Masnge 

5 Certited Pubs ae 

5 Commercial 

5 Con Accounting 
Feders! Tax 


6 Diesel Encines (Gas Engines 
‘Mechanical Courses 
Anronmutien Baginesring 
it Dieatine 


5 Trafe Management 


World War It 
yroced for Wer 1 Veterans, 
"Montreal, Conada, 
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GROBAN'S SURPLUS BARGAINS! 


WESTINGHOUSE 
AIR COMPRESSOR 


Brand New 
War Surplus Bargain Special! 


2 CYLINDER PISTON TYPE 
IDEAL FOR 
e Paint Spraying 
Industrial Uses 
e Tire Inflating 
e Spraying Insecticide 
@ Operating Air Tools 


ihe aberated wth 
erequlvnient er 


‘A REAL BUY . . . worth 
many times this price. 


sand check or money ender today. 
\CTION GUARANTEED. 


96: 95 


37 Piece Manganese Bronze 


LETTER STAMPING KIT 


BRAND NEW 


fe Saece 
EPs $695 


CLUTCH with UNIVERSAL JOINT 


BRAND NEW 


Formerly used on, Am-| 
phibious Jeeps, 


ised 
<= mikget cars, lawn 

‘an be used for power take-of 

with winch and hoist. Ship. $495 
wt. 8 Ibs. ONLY. 


Worth a lot more! 


GROBAN SUPPLY CO. 


PEPT.P 5-9 1507 S. MICHIGAN AVE., CHICAGO 5, I 
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ured a neutrino, but if it doesn’t exist, some- 
thing is apparently very wrong with the 
laws of conservation of energy and momen- 
tum. According to present theories, the 
neutrino is a very small particle, neutral in 
charge and weighing less than 1/20 as much 
as an electron. For further information see 
“Elementary Nuclear Theory” by H. A. 
Bethe (John Wiley & Sons, $2.50). 


Sir: 

I would like an explanation of the sen- 
tence that states, “The proton in the cloud 
chamber curves in the direction of positive 
charge. .. .” I was taught that “like charges 
repel and unlike charges attract.” 

Nick Resratwo 
Cresson, Pa. 


The curved track a proton makes in a 
cloud chamber is caused by a magnetic field, 
not by other electric charges. The direction 
this track takes in the magnetic field indi- 
cates that the proton carries a positive elec- 
trical charge. 


Sir: 

I was led to believe that Einstein’s quan- 
tum theory stated that photons were emitted 
from the shells of planetary electrons. How- 
ever, you state that they come from the nuc- 
leus, Would you please inform me as to 
what the accepted theory is? 

Donap GiLEason 
Brooklyn, N. Y. 


“Photon” is a general name for the small 
unit, or package, of light energy and ap- 
plies to all light regardless of its wave length 
or where it comes from. Photons of ordi- 
nary visible and ultraviolet light are emitted 
from the outer shell of planetary electrons. 
X-ray photons, of shorter wave length, come 
from the inner electron shells. Gamma-ray 
photons (those: referred to in “You Can't 
Escape Cosmic Rays”) have still shorter 
wave lengths and are emitted from the nu- 
cleus of the atom. 


Cars Race on Orange Juice 
Mincer autos are racing on a tankful of orange 
juice at Culver City Speedway, in Calif. ‘The 
juice is distilled from cull oranges and refined 
into alcohol for use as fuel. 


Electric Lights Vs. Candles 
Swrrcuinc on one 100-watt light bulb will 
brighten a room as much as lighting 129 candles. 


GROBAN'S SURPLUS BARGAINS! 
HYDRAULICS ALL-PURPOS aw 


Ready for use on 
any pumping need. 
Use it for: 


DRAINING BASEMENTS 
. BELT DRIVEN 


HOME WATER SYSTEMS Centrifugal Pump 
FIRE PROTECTION 


PRESSURE. BOOSTER 
IRRIGATION 


DRAINING PONDS, 
TANKS, ete. 


SPRINKLING SYSTEMS 
STOCK WATERING 
INDUSTRIAL PUMPING 

Complete wit 


‘and mounting 
ets, ready for use. 


VICKERS MF6 


HYDRAULIC PUMP OR MOTOR VACUUM-AIR HYDRAULIC 
re GENERAL PURPOSE PUMP 
Ge ee EA $3] 4.95! Origa Coad 

VICKERS HEAVY DUTY 


olde rd 


CHICAGO 5, ILL. 
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SHINN 


and I'll Give You a 
NEW BODY 


97 ibs body. was 

and 

fun of me behind my back. 

THEN discovered my muscle: | 
e"tuened me. into. such 2 


‘omblete specimen of MANHOOD | $s 


thee today hold the. tide THE 

WORLD'S MOST. PERFECTLY DE- 

VELOPED MAN | 
That's how 1 traded in my “bag of 

bones" for a barrel of muscle! And I 

feles0 much on top of she world 1a my 
ik new, husky body that I decided to 

devote iy ile to helping other fellows 

hange themselves into “perfectly de: 

reloped' men.” 


What's My Secret? 
When you look in, the micro and 
si shy. aappine tellow 
wa te yourties. ou 
othe ioe ie tae 
"Dynamic, Tension’ to : 
SULTS Doane Tetons the 
easy, mel 
practice ia, the privacy of your own 
room—JUST 15, MINUTES EACH 
DAY-—while your scrawny shoulder 
tmuscles” begia’ to. swell” those 
indly arms and legs of yours bulge 
‘our whole body sears 20 
‘alive,”’ full of zip and go! 
“Thousands are becoming marvelous 
Jong ganas or contapticts to fool 
wich, ‘Witn'""Dynamic Pension you | 
Simpiy utilize the dormant, muscle: 
Power in your own, Sohn itn: 
Live MUSCLE.” "> ““*» fol 


FREE Book 
Mail coupon right now for my illus: 
gated book, “Everlasting Health and 
Strength." "Tells all_aboye my "Dy 
nsion’” method. Shows actual 


mpians. fe 4"valable Book=and 
; Mail coupon 10. me_pet 
tooaly. CHARLES ARIAS Beet, 
Tis Ease 3¢d Se, New York 10, N.Y! 


CHARLES ATLAS, Dept. 14. 
ast 23rd Street, New York 1... 


I, want the proof that “Dynamle Tension” wil bel make. 2 
ew an of mecgive me « Healthy. husky body and bie muscle 
evelopment. Send me Jour free bok “Everiasting Heaiin and 
Strength.” 


" TFiease print oF wite paints — “¥* 


Aditress. 


city. State. 


24 roputar science 


learn ELECTRIC 
MOTOR REPAIR 


in spare time 


at home . . 


SEE BOOK ON TRIAL—NO MONEY DOWN 


In on State posttates op Forum he poatpeie” rosin? 
uncrowded field Sih" samfi"Wie'ame. mem numeanter) 


Dept. PS-98, MURRAY HILL BOOKS, INC. 
232 Madison Ave., New York 16, N. Y. 


igang, our name with ® 
T.M. TEVIS BOX 25R CHILLICOTHE, MO. 


ELECTRICAL TRAINING 


At New Finest Quality 
eet metal screws and bolts, sizes 
de various type heads, tree pounds Ris, Five 


inde 1 0. 
FeMiined Steel Rivets 1/16” to. 14” diameter, various lengths 
Tound and fat headr=Ave pound pie. $100 
S°itixed aluminum rivetsS0c tb. htixed ‘cotter pine 39¢ tb 
‘Minimum ere one item £1,00—mlzed tteme 
ninimum $1.50. "ide Tae postage ber order 
JAY-CEE SALES CO., 4554 Grand River Ave., Detroit 8, Michigan 
jcorer the Kind 
timork or studies 


VOCATIONAL COUNSELING INSTITUTE 
Sosy Woouward Ave, Detroit 2, Michigan 


Photography 


Or Nd 


PLEASURE or PROFIT 


Learn at home. Spare time, Practical basic 


sining. Lonacestablished school Many 
fave earned while learning. Send coupon 
below for free booklet, 


Send booklet, “Opportunities 
Particulars and requirements 
Meneigicestovy cotereese 
Address 

city 


in Modern Photou 
No Salesman wil'eal 


pean 


@ Make Good Money? 


» © Have a Real Job’ 


I 
| 


THEN ger the facts about 


eeeto help 


you learn 


IN UR OWN HOME g Yours to Build 
and KEEP! 


Using the many shipments of 
parts and assemblies (left), you 
MOVIES to help you grasp important points faster, build and keep this 6-tube 
«+ get real Employment Se “Superhet” Receiver and jewel- 
: bearing Multi-Meter (above) to 
give you practical experience 
ATHOME in ASSEMBLY... WIRING 
+ «+ SOLDERING ... TESTING... 
TROUBLE SHOOTING! 


| | LEARN FASTER... EASIER 


Gat tint: You receive the loan 
of 16mm. Motion Picture 


important points. Yougel this 
remarkably effective train- 


a 
a oo. aid ONLY from D. 


See eee 
DeFerest's Treining, Ine. 
2533 N. 

Chicage 14, 


err vseo MAIL Topay 


CHICAGO, HLINOIS 
Associated with DeVry Corporation, 
Builders of Electronic and Movie Equipment 


sepremaer 1948 25 


YOUR KEY TO MORE MONEY 


in electrical 

maintenance 
and 

repair work 


WAS here ever such an op- 
rtunity to. get “started 


Practicall=to handle the gr 
Rance and repalr work TOD: 
trical library, You" can too! 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 
1826 pages, 1724 illustrations 

you the “know-how” yy wiring or motor Job, 


fio now windings for old cores--OC and AC winding 
Armature’ windlngstost Induction, ‘motors. ete 
ook in" tull"of trouble-shooting ‘charts, that’ 
tymptoms, causes, specie remedien, ete 

Take the first step toward improving YOUR future— 
. Mail this coupon TODAY 

Ne money down: 


42 St., N.Y. 


INVENTORS 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 
as to what steps you should 
take, to secure a Patent, 

‘The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


PATRICK D. 
(Fo 


BEAVERS 
rly RANDOLPH & BEAVERS) 
tegistered Patent Attorney 

937 Columbian Building, Washington 1, 


D.C. 


TRICK D. BEAVERS, Registered Patent Atty. 
937 Columbian Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademark Registration. 


Name, 


Street... 


City. 
: 
aan 
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Prepore NOW fora profitable career. 
Bosic and Advanced Courses in’ Portrai 
Commercial and ‘Color work. W 
lished, notionally-known school. 
evening closses. Immediate enrol 
you hurry! Write today for details. 


BALTIMORE INSTITUTE OF 


PHOTOGRAPHY 


fee 
co ear cia ee 
FREE Sssonety Yeswn echoct G:i'Approved: Send 

jean SCHOOL, OF REAL ESTATE. (F 
stot er Be ST ATmas 


BE AN ARTIST 


Send for interesting pleture, book 
‘ouitoina FUTURE" 


cata ‘and mall TODAY. tor 


GRANT SCHOOL OF ART 
Dept. 268, 83 W. Jackson Bivd., Chicago 4, I 


LEAR 


LEARN ssc CARTOONING 


ee 


TALE: SING the gow eon ade 
j— Axo MICROPHONE, 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


iS at excellent pay 
jevision, Fe 
tories, Home Radio Service, et 

Shop Method. Hom 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 
theory, but 


We send you c 
quality” for 


Various expert 
step until you are able to bulla the 
eeelver shown above, which is 
Youre to "Keep and “enloy. 
You perform more 
syePiients build many 
pes of circuits. signal 
Renerator, low power radio 


NEW PROFESSIONAL MULTITESTER 
INCLUDED testipe instru: 
ds and bat 
feries. Simple to operate, ac 


trouble ‘and adjust 
delicate circuits, You can use 
the atule home or on 


GET THE DETAILS—SEND THE COUPON & 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities in Radio 


Learn 


Material Are Up-to-date, Practical, Interesting 


tional Schools Master Shop Method Ho 
ie and advanc 


al has been devete 
nboratories, under t 
neers and instructors. “A free wam- 
yon request-—use the coupon below, 


a 
Vagaer Tus aueoratn, | time Siar ore 
owes | | APPROVED 


"Binal Currents are Co FOR 
VETERANS 


Check Coupon 


NATIONAL SCHOOLS |} 


AOS ANGELS 27 CALUORNIA CSL 1205. 


Notionel Schools, Dept. PS-9 
4000 South Figueroa Street 
Lor Angeles 37, Celifornio 


Mall me FRI 


(Mail in envelope 
oF paste on petin) 
posteard,) 


the books mentioned in your ad including 
a sample lesson of Your course. I Understand no salesmat 
‘will eal on me. 


NAME. AGE, 
ADDRESS 
crry. ao ties ZONE 1s STATE 


Ci check hore if veteran of World War It 
‘Aeoroved for vourans 


AUTO 
ans re 


BOOKS ON APPROVAL 


(SEND NO MONEY, Just mail the coupon 

of a Big, Thick Auto 
yn. Over’ 3700 Pagest 
‘mechanic or helper, 


iit Feat beitniaion cova 
tang go0e money now 
WES S9RRttgRE Ss 
egret taal 
DOSER chaiee tiazaraet Be | 
my arhehdt ah ante aha: 
arias in 


Rhee wouder 


Suto ‘servitiug "and repairing’ ‘by gue 
fulce yeference method Use the JIFFY 
ood answer 


INDE te find asiiy un 
ag or even of 
jomebile any hundred of 
Valuable iiustrations, Send the coupon 
ODay 


Ee = qe 
‘i 


cect 


YOU CAN LEARN TO 
BE AN 


\ ARTIST 


Start DRAWING 
At Home in Your 


Draw for Money! Trained Artists are capable 
of earning $60, $75 and more a WEEK! 
You 


(VETERANS! Course approved 
under G. 1. Bill.) 


| WASHINGTON ScHOOL OF ART, i 
Studie 10M, 115 50h 8t, Mee, Washington 8, 0.0. 
| name Ave 1 
| acto ! 
| tee cere a tara tt hao) SM I 
a a oe | 
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SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW COST 


‘Write 120 words per minute, Easy for 


sant by malls Toe very 
25th Year 
FREE BOOKLET TO 


et. _— Ph OTOCRAPHY 


'UDY AT HOME, Photography offers ever- 

‘easing opportunities for well-paid, fascl- 

nating careers, Success-proved N.Y. I 
ining qualifies you at home, Also resident 
s. 38th year. Detalls FREE! 


Learn to Service and Repair 


ELECTRICAL APPLIANCES 


pen your own electrical appliance xervice shop. Complete its 
Gated course covering washing machines. vacuum cleaners, elec 
Rotors, howe, wiring and) REEIRIGERATION. Appltance 

ii iieluded. Send today for PREB BOOKLET without obligation, 


PACIFIC TRAINING SCHOOL 


7217 Se. Broadway, Dept. S-89, Los Angeles 3, Calif. 


LEARN TO WRITE 


B ENGINEERING Television, FM, 

Brondeasting, Servicing, Electron: 

maavition, Staring” & “Police 

seeks Engineering course eauivaient to } years’ colfene fudio 
Work. Approved Veteran Training. Catalog ‘upon request 


Valparaiso Technical Institute, Dept. 503, Valparaiso, Ind, 


Help Bring Crooks to Justice "Sclenune 


‘Throws 
CRIME DETECTION! 


‘tating see, for 


FREE! 


srplveysefa Gating ao Bld th 
cheek here (" ) De Wt today 


BEERY SCHOOL OF HORSEM: 
Dept. 550 Piossant 


SEND 
FOR THIS 


aS — 
TRAIN: BOTH AT HOME ww 


‘What's YOUR ambition? Better pay? An interesting job? 
Your own business? They're all waiting for you right 
now in Refrigeration and Air Conditioning! The tremen- 
dous growth of the greatindustry i almost unbelievable 
t+ and a growing industry needs trained men. If you's 
cae ne eee ea icon 2p: iar boluhome and comiercialeasipment. The Tl grade 
frigeration and Air Conditioning offers you a bright f ‘steis qualified to handle any practical job inthe industry. 
ture, In a few short months Industrial Trainin BLI " 
+. America’s foremost schocl of practical training—will Established in 1916, ITI has given training to over 400,000 
prepare you to step into a good paying job with plenty men. Thousands of its graduates hold key jobs at top in- 
of opportunity to advance. come. This great school, oceupying five large building 
i . ‘with over $800,000.00 invested tn training equipment and 
v facilities, offers you the training you need for a flying 


«during spare hours. Keep vour present job and income 
while training. Upon completion of your IT Home Study 
you come to Chicago, with transportation paid, for 


FULL FOUR WEEKS of practical t 
‘shops. You actually work with the 
ment you'll meet on the job. 


ET THE FACTS NOW | ! 


Find out what's ahead for you in 
Refrigeration and Air Conditioning. fT} residence training 

See how simple itis to study at home ig fully approved under [mmcrtammereesans 
and prepare yourself for a fine job the G1 Bill of Rights, [21s0usrance ar 
with a splendid future, It's all in our Check coupon for toe: |bepe 32. enicase25, tn 


fascinating, illustrated FREE book, cial vet, bulleti: Please send me PREE the 
“Your Future in Refrigeration and pat ee 
Air Conditioning.” Just fill out and HONE Wnear cree: | uinel men th fant uteming follet unerstaed 


mail the coupon for your FREE Tim under no obligation, 


copy. Take this first step today. leat ITT tekion terme. 


NAME, 


eae | meme. 


INDUSTRIAL TRAINING INSTITUTE czy. 


Formerly the -t.Coake School of Electricity & Refrigeration & Air Conamaning estate re 
Dept. J-2 2150 LAWRENCE AVE. CHICAGO 25, ILL. sale ol ii gaely 


ZONE____STATE. 
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FRENCH-GERMAN-ITALIAN 
16 orrorTUNitiEs 
tnd JOBS walling oF 

ose" whe can speak Span- 

ith afifons of Vollare be- 
tnveated im Mexico. Cen 


Only 5 Minutes a Day 


SPEAK Spanish like » NATIVE! 
The “CONTINAPHONE 


ings, “Right in your 
own home, relaxed and 
at oat 


Sent on 5 Days enters 


THOUSANDS have learned SPANISH 


thie ate Sealy for Pee 
tind @UsiNeSs. Why hot yout Free S- 
bage book, “the Cortina “Short-Cut.* 


Seseribes this famous method fully arid 

tells how ‘you can try it in-your ows 
home'for b days. WO COST IF WOT 
BELIaHTED, Mail coupon for tree Book 
Show! 


Spanish Course Available Under 


Paice Write MOM! 


' com INA ACADEMY 


New York 18,.N. Y. 


IM HOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 


MAXIMUM TRAINING IN MINIMUM TIME 


‘eva nate 
ower. 


CAL-AERO TECHNICAL INSTITUTE 


GRANO CENTRAL AIR TERMINAL + GLENDALE 1, CALIFORNIA 
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STUDY at HOME 


With An Educational Institution 


‘Men with specialized training win higher positions, insure 
larger earnings, and are Digger succes 

pani, ite. Op 

Bend ‘tor our 


‘nr business and 


Education; Letters; Publle Hi 
Sociology: 
‘Sele 


bile, Refrigeration, and Air Conditioning Engineering. 


LAW 
Complete Professional Law Course includes 18 Hornbrook 


Series college grade textbooks. Courses also tn Commercial 
Law. Patent Law and. Medical Juris 


3 THERES 


Saneras sges 


WATCHMAKING 


Be a Watchmaker—Be Independent 
Ost Feredited ty the Horologieal Teathtnte pt Assen” 
Bay nad Beating Chamses foreteranae 


‘Approve 


CHICAGO INSTITUTE OF WATCHMAKING 
7 So. Pulaski Rood Dept. PS-9 Chicago, Illinols 


How to Make Money wil 
Simple Cartoons’ 


should 


Baking ts one of America’s high Tadustrieg ia wager 

Nearly. depreasion-proot.. Thorough. 

rg oad foundation ie you have 
FREE BOOKLET, “Opportunitiesta Commercial Baking." 

‘ational Baking School, 1315Mich. Ave.,Dept.1266,ChieaKoS 


PHOT-O-CHROME’ = 23534 
Soultuons COLOR Peat 
rompers c 


‘or Kodachrome 
5x7...2.50 


CLEVELAND COLOR 


na peren 
Bx 10...4.00 (anmousted) 
SERVICE 
CLEVELAND 5, OHIO 


3974 EAST List STREET 


LAFAYETTE 
CONCORD 


gh DUARTE, 


RADIO BEGINNERS 


HAMS and PROFESSIONALS 
AMERICA'S GREATEST RADIO VALUES 


Easy 3 tube AC-DC Student’s Kit 


Get into fascinating educa- 
tional radio with this easy-to- 
assemble kit. Contains all the 
parts needed to build com- 
tete radio, Full instructions. 
io special tools. Send for 
this bargain-buy now. gpg5 
Less cubes. Only... 95} 


tube” AC-DC Kit 


POPULAR SUPERHET 
=. « easy to assemble. 
‘Wonderful ro listen to. 
All top features. In- 
cludes true tone r 
production, automatic 
volumecontrol, stream- 
lined airplane dial with 
‘wide tuning that covers 


Exciting new 5 


eo: 


$50 to 1600 Ke, built-in loop antenna, and a new Alnico 


V speaker. Handsome, modern plastic case and 5 tubes* 

(including rectifier) included at this em price. Kir 
contains all parts. Thrill to putting it cogether, 

Send for yours now while quantity lasts: Only $1375 

Build Your Own Hi-Fidelity Phono Amplifier 

“TUBE ACDCKIT will 

bring you real high 

ra fidelity record enjoy- 

ment. Minimum of 

construction problems. 

Will provide long 

free operation. 

ity of tone will 

amaze your friends. 

‘equalization network permits the use of a low 

jickup without the use of an additional preampli- 

wo twin triode 12SC7 tubes used as pre-amp and 


ia | 


Bui 
gai 
1 
idio driver tubes. Pair of 50BS beam power amplifiers 
in push-pull provide an audio output over 4 watts. Fre- 
‘quency response well over 12,000 cycles. Power supply 
consists of 2 selenium rectifiers in a voltage doubler cir- 


cuit eliminating rectifier tubes. Order this fine 
Kit—contains full instructions. Great value at 


$1395 
LAFAYETTE-CONCORD 


1100 SIXTH AVE., NEW YORK 13 229W. MADISON ST., CHICAGO 6 
265 PEACHTREE ST., ATLANTA 3 110 FEDERAL ST., BOSTON 10 
26 CENTRAL AVE., NEWARK 2 542 E. FORDHAM RO.,. BRONK 58 


SPECIAL INTERCOM VALUE 
HOME + NURSERY * OFFICE 
GARAGE * STORE * FACTORY 


A real 2-way system. Calls can originate at either 
station. Picks up your voice or a baby's whim 

15’. Ready co operate, all you need is a screwe 
Strong plastic cabinets. Saves time and effort. Ideal 
for nursery or general use in the home. Remote can 
be placed up o 2000’ from master station. Elim- 
inates secdlesr climbing of stairs. Practical uses 
‘everywhere. Complete with 50’ of wire. Aa unbeat- 
able Lafayette value. Supply will be limited co 
readers of this magazine. So send coupon 

with order an pen $128 


BIG NEW 180 Page 
FREE CATALOG! 


your copy is waiting... get it! 
—- LAFAYETTE and CONCORD 

have combined to form the 
world’s largest radio supply 
organization. Their new cata- 
log — just off the press tells 
with terrific sock what this 
means to you. 180 pages jam 
packed with hundreds of 
thousands of items at abso- 
lute rock-bottom prices. Lists 
every part and kit you could 
possibly need for building 
television, home radio, ham, phonograph, high fidelity 
‘equipment, etc, Make Lafayette your buying headquarters! 
Half a million other radio men and hobbyists have done 
so! They don’t miss up on these amazing values. Why 
should you? Shop in person at one of our outlets or order 
by mail—either way you'll save big money. Start now by 
rushing the coupon fo us on a penny post card at once, 


USE THIS COUPON NOW FOR 
FREE CATALOG onocrne 


en: —a a 
LAFAYETTE.CONCORD, DEFT. KI-8 

00 Sisth Ave., New York 13, or 

‘901 W, Jackson Blvd., Chicago 7 


Please rush FREE catalog No. 89 


D Lenclose $. Please fill attached order, 
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BIG MONEY IN 
WATCH REPAIRING 


money. More jobs than men to fil them. We 
from 18 to 65 who have profited by our training Low cost 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
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NEW surrace PLate, 
V-BLOCKS, ANGLE PLATE 


SURFACE PLATE for checking, laying 
cision ground to .001". 
"top 3/4” thick . $37.50 
V-BLOCKS for holding 
cylindrical parts. Preci- 
18/16 


matched pair:.$32.00 
GLE PLATE. Preci- 


round. 3-1/4" = 
jax 4-1/4" $20.00 
456A E. Madison St. 


SOUTH BEND LATHE WORKS South tend 22, ind. 


é “= Start a NEW BUSINESS 
| Re Or Add to Your Present 
i Repair Business 


Sharpen Dull Pipe Wrenches 
Pipe Taps & Dies 
“tun” Circular Sans 


ESPOMDENCE COURSES IM 


ELECTRICAL ENGINEERING 


"Rusy Posreanp TooAv! 


CxtaLoG. 
SPORTS. ING. (fre) $501 Broadway, Dep +9, Chicage 40,t, 


Send free illustrated book showing how I can 
good in Radio and Television, through traini 
from Hollywood, 


Direct from Hollywood, the very heart 
of America’s Broadcasting, Television, 
Radio and Sound industries, RTA 
brings you practical “Time-Tested” 
Home Training. Because RTA is so 
favorably located in Hollywood, 
in an excellent position to bring 
acteat mettos developed by 
Radio-Television industry, leading to 
real money-making opportunities! 


With RTA’s 10 me 
xrrs you'll build 

TRF Re 
High-Frequency 
Converter, Complete 6 Tube AC-DC 
Superheterodyne plus more than a 
hundred other valuable and practical 
nts. Thus RTA methods give 
YoU HALANCED TRAINING — Theory PLUS 
Real Shop Experience, right in your Under RTA’s easy, practical home 


oxty and RTA’s Hollywood Experts Million dollars is being spent nictrr Now 
for radio repairs atone! When you are 


thoroughly trained you can imagine 


show you how to earn weLcoste EXTRA 


RADIO TRAINING ASSOCIATION OF AMERICA jtttvwaoe’ See ckils: 
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can 
acquire a 


LA NIGHTS AT HOME! 


L.L.B. DEGREE 


LaSalle's famous Law Library—used as refer~ 
fence in many Law libraries and Law offices— 
fina enabled. thousands to maser Law sur- 

risingly fast, in spare hours at home, for busi- 
Series proleniea mireneone 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step: ith personalized Problem Meth- 
‘od of instruction .. . you learn by doing—han- 
egal problems—not by memorizing rules. 
nd for two FREE 48-page booklets, “Ls 
‘Training for Leadership,” 
answering questions about Law and i 
to you, and telling how LaSalle Law graduates 
are wining rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 


417 5. Dearborn $1. 


Send me your two FREE booklets deseribed above, 
without obiigation. 

Name... 

Street. 


BIRDS and 
ANIMALS 


MOUNT 


portman: Big demand: Fine prices. it oa 
ha PRgvrE trom pure time WRITE TODAS. 


FREE BOOK <= 


SUT be eltenteg 
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Earnings of men snd women in thls profe 
um as high as $3,000-419,000 yearly. Others 
Imake good money in spire time. Lite money 
‘selling 
‘experience necessary. A 
'Kvcourse of action 
you-earn. All 33 
operating man 
Diploma. Moneyback 
Sereement.” Write for FREE BULLETIN. 


FRANKLIN CREDIT SCHOOL 
Dest. 71-3 ROANOKE 7, VIRGINIA 


TRI-STATE COLLEGE 


ing (7 branch 
fustes auccosstal 


BY MAIL in 


year. Enter 
‘Avecr 


WATS MARKING 


opt: 
iad. 


a SCIENTIFIC SCHOOL OF WATCHMAKING, | Dept. Ps 
AGENTS 


300% Profit SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Liberal Offer to 
METALLIC LETTER CO.. 441M. Clark, Chicage 10 


FOR INVENTORS 


ELP: 


Hundreds of , manufacturers 

we requested our assatance 
in locating marketable 
Broducts. 


new 
‘Complete information, tree. 


INSTITUTE of AMERICAN INVENTORS 


Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. 8, Patent records, Without 
obligation, write for information explaining the steps you 
take to secure a patent. 
JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building ‘Washington 1, D. C. 


TENTS 


AND TRADE MARKS Eo 
¢.A.SNOW&CO. \ 


REGISTERED PATENT ATTORNEYS 


1 YOU WISH TO PROTECT YOUR INVENTION, 
You should Yoke steps to, protect it by @ U, 5. Patent 
Invent 


CARL M LER 


REGISTERED PATENT ATTORNE 
Mew York City 


us 


1 
! 
i] 
a 


“MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Car! 


fow you ean “‘polish off" the 
HARDEST jobs the EASI- ‘covering every 

EST way! MoTOR's AUTO RE car built since 1935! 

PAIR MANUAL Is ready to: 

show you how to repalr an: you to right page 


thing from carburetor to rei in jiffy! Just follow simple Bentom 

hd withthe leat, possible instructions atep-by-atepe Abu Clear, Pictured Facts on 
Sihount ‘of tinte and ‘effort! stn very Job on Every Ca 
_Suppone plain-talking ca en: SEE WOW MUCH YOU GET! ff beick Lo sot Built Since 1935! 
gineers from every auto plant wer. ges, S84 x lee Lincol service anc 
farsa ca” aut, Pan nah Bound te tardy oy" Eaaty ica na, rice and 
showed you ail the things you °° service, repair. Zephyr ages: including 
heeded 6 know about repairing replacemen Merery 30 ouretor. text 
tind servielng the cars thes had {UBE-UP facta on’ all "makes No Shattas lndotrations eo 

and werylcing the cars they ad nd models, bullt from 1035, it modela Over a0" 
detmned Ree manemetareg! fe SeRbt More han 190 idem ir ein oh 

this big manual Right af your SWAY photos, dlagrams, drav jecherd srorgae, wrench 
fhis big manual! Rigat at your {0g show you exuctly WHAT Pierce Arrow 


‘Generator; 
‘Onuges 

Brake Specifications; Pront i 

Measurements. etc 

Electric, ‘Puel. Cooltn 

Heating | Systema: 

ons: Universals: Pront Ends 

Wheels: ‘Rear Enis, tc 


to'do and HOW to do it. Used 


iymouth 
Pentioe 


by Ug. Army. trade and 
technical ‘schools’ everywhere, 
thousands of auto” service: 
Now YOU — without coat 
can see for yourselt what 
' “wonderbook” MoToR’ 
‘Auto Repair Manual reall 
Ap Repalr Manual real ee 


PaCCRRCRTaC ME MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
‘rst few times you use it. I 


SEND Ni Mi NI ‘MoToR Bock Dept., Desk 2-K, 572 Madison Ave., Kew York 22, NW. Y. 

0 Rush to me at once: (cheek box opposite Book you Want). 

= [] MotoR's AUTO REPAIN MANUAL. IO, T will 

7-Day Free Examination emit gir in T due (pius 35e-celivery chatee). ten 

_ mee Same foe z mouths i'n dal payment fc one 
pst mail coupon at right, J South later Othecwiue i wil fete book eantpe 
without money! When ‘the days (Foreign price, remit $4-cash with erdee). 

Fontan “brings our book, I [i"Meton’s TRUCK REPAIR MANUAL” (Described 


leit) if OT will remit 4g in 3 days and $2 I 


ai 
a a 


monthly’ tor 2 months. plus Sse delivery. chi 


farm siriractor ane eal paoment. Otherwise wil return otk Dostpaid 
forrigGaecouoment, ss If greatest cimecsaverand pT 'darn. (Foreign price, remit 10 ash with order) 
Bomaey paver “return took in Tdayeand Print Name are 
ay nothing. Mall coupon ton Print Address 
Borba Bas! Addreses MoTok Book J Print Aa: 
Bonus. Bi dept Dew grist Magioon J cus. Zope No 
ted Rew Yor 22 NY (Piay 


Sh Stent. 
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AND 1001 


AMAZING 
NEW 


FACTORY-FINISH TYPE 


One Quart Covers! One Hour to Apply! One Hour to Dry! 
\ Makes Your Old Car 


Handy = { 
Applicator Gleam Like New! 
INCLUDED AT NO EXTRA COST 

Now you can quickly and easily make your old car look almost 
NEW! Just give it a speedy coat of new “SUPER” CARONIZE. © 
‘With"SUPER” CARONIZE all back-breaking labor is eliminated ¥ 
NO BRUSHING, SPRAYING, MASKING, BUFFING OR SCRAP- 

ING is necessary. Simply clean car and WIPE ON this sensational . 
new fast-drying paint. In just a short time, your car will GLEAM 

with a mirror-bright finish that LASTS FOR YEARS. “SUPER” 
CARONIZE won't peel, crack, chip in spite of rain, snow or sun. 


THE RESULT OF MONTHS OF LABORATORY RESEARCH! . 


your car because lt contains genuine THERMOREZ, 
very tame type. in finishing newest cers. If you are gettin 
How corrabilfnt™ Super Carenize ash may increcse yeorWede-an valve? 100 ced mere: 


16 CHOICE OF 
LL §6AMAZING FOR AUTOS and 
NEW COLORS BYORI ee 


Black = Marcon « fiery (Bright) 
aT HOME 


oni § Siew’ Brewster (Doris Greon 
cello (Light) Blue + Jewel 


‘room Sremge ® “Leroce” in sol woth 
eetires. tight Yellows Ton 

Teoep carson udheets Wie At pecan matal 

Sctording to direclons ‘rar ity snganiag | ord wood wrfoces, “super 


Coronite Clear gives 0 dut- 


Use coupon below Send us your color | sie casing ae tnirm 
choice today! Pay stman on! 32.95 | ond oll household woodwork, 
PMU plus postage. Or send cash and we 
Pay postage. OUTDOORS 
Perfect for all lawn furitve, 
swings, bird-boths ond other 


oF this type. Also recom: 
nded for boots, canoes, ee 


ON THE FARM 
for tractors ond oll 
nds of farm implements, 
ry ond utensil uses, 


_ ADDRESS... 


STORES AND OFFICES 


Excellent for desks, toble tops, 


CITY... peace ATI files end 1001 other usesin 
Send Postpaid, [7] Sead C0. D. stores, shops, foverms, beauty 
remittance enclosed LJ plus postal charges porlors, offices ete. 


DEPT. 1807 a 
CARONIZE, INC. sy stots (hate for Free Information Toeey 
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WHICH OF THESE Sfgccestenitts 
INTERESTS onc MOST? 


Contracting 
an 


& Build 


ring 
re Jectrical Engines 
Architectot u ra 
joctrieity—P' 
Hlectricity: a 


Re 

Railway T 
jefrigeration 

® Pe 


jine Shop 
Mechanical Engineering 


Too! Making 


THINK! LOOK FORWARD! 


Business is making big, new plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already engaged 
in the work you like best, start training now for quicker promotion. Acquire the 


knowledge that will help you to get ahead faster, make more money and have 
greater security. 


Invest part of your spare time in more rapid progress. Start training now, in spare 
time in your own home. Be ready to grasp your opportunity and step out ahead of 
those who lack the ability you have attained. 
American School, founded in 1897 as an educational institution mot for profit, can 
help you to reach your goal 
just as it has helped others ME 


°| STUDY TRAINING SINCE 1897 
during the past fifty-one 


gen n nanan eee 
i f *, . 
Whe int above, Pick oneor Take This First Easy Step 
more subjects that interest = 
ec eeenemeemmemm’s §$CHECK, CLIP AND MAIL COUPON NOW 
at right, add your name and & § 
address and mail it at once. » AMERICAN SCHOOL, Dept. G646, Drexel at 58th, Chi 37, m, 
screet ood aoa aes ee = 1 Eich eeat, any gent FREE ant postal, bute and 
tails on its training plan and <1 = 
outline of study prepared by U! 
specialists. There is no i 
charge, no obligation, so send <4 
the coupon immediately. Pat 
H 


AMERICAN SCHOOL 
Dept. 6646, Dr 58th Street, Chicago 37 | 


Occupation... 
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Tats Go, Pal! {ll prove 
C you. 
vec “Ail AROUND 


Enjoy My “Pr 
Strength Sector! 
Minote 


PROVE IT TO YOURSELF IN ONE NIGHT 


Jowett tnstitate of Phyleal Cute Dept. 
230 Fifth Avenue, New York f, N.Y. Dro Ps-88 
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[Be A MASTER PLUMBER | 
Earn$15To $50 ADay 


ntact 


LEARN IN 32 WEEKS **s0ur parvious 
iecln. Write nowt 


ul 
ow 


BLACKSTONE COLLEGE OF LAW #3," 3's\#u 
Se ane OE LAN ee 


ENGINEERING 


DEGREE IN 
27 MONTHS 


AMAZING DISCOVERY 


F penmanship in 1ew days 
: rr NAYS TRIAL ALLOWED. 
Write C: Orment. 35-D,. St. Louis. Mo, IMMEDIATELY. 


BUILD THIS CONCRETE BLOCK MACH! 


ENSITING 
tXSrWe 
Extoordinary ond unusual B-Vémm, Silent ond 
Sound Films to thrill your Heme Movie Audiences. 
Sep in end pel it rd a 


EXCITING FILMS woitwocn cs. 


TEAL WEDS, cb ys, andes od 
‘Septet tamed we pears 
taco bo 


aa 
re mp 


yearn 


AUTOMOTIVE 


GOOD PAY AND INTERESTING JOB OPPORTUNITIES 
IN THE DIESEL INDUSTRY! 


Diesel engines are used in locomotives, tractors, farm 


machinery, sta y and portable power plants, oil 
pipeline pumping stations, Diesel trucks and buses, 
power shovels, excavating machinery and many other 
applications, Trained Diesel and automotive mechanics 
are in steady and growing demand to install, maintain 
and repair Diesel, semi-Diesel, and gasoline engines in 
these and other fields, Or you can operate your own 


vice shop or commercial g; 


YOU CAN QUALIFY FOR THESE OPPORTUNITIES WITH 
NATIONAL SCHOOLS’ MASTER SHOP METHOD HOME 
TRAINING! 

Behind all Na Schools’ training is a permanent 
faculty of experienced instructors and engineers who su. 
pervise your home study, We teach you Diesel-electric 
Internal Combustion Engines (including Diesel, Gasoline 
and Butane Types); High-octane fuels; advanced engine 
principles, etc, Your instruction material is interesting, 
well-illustrated, easy to understand and complete! 


COMPLETE TRAINING IN AUTOMOTIVE AND ALLIED 
MECHANICS 
Your course also teaches you basic and advanced 
ine engine principles, construction, repair, chassis 
drive systems, motor tune-up, etc. Your progress 
is rapid, but thorough. 
‘WE QUALIFY YOU IN SPECIALIZED FIELDS 
As a National Schools graduate, you are thoroughly 
grounded not only in basic engine principles, but also 
are fully qualified to specialize in Diesel fuel injection, 
automotive carburetion, ignition, and motor are 
You are not just a “grease monkey”, but a technically 
trained, and well-rounded mechanic! 


EARN WHILE YOU LEARN 
‘With our Master Shop Method Home Training, you 
study at home in your spare time. You need not interrupt 
your present job, You receive Spare Time Work Lessons 
which enable you co earn while you learn! 


rage! 


AND ALLIED 
MECHANICS 


These Two 
FREE BOOKS 


will tell you how 


Some ofthe 
Interesting 
Positions 

Open to Trained 


Diesel and Automotive Mechanics: 


© DIESEL AUTOMOTIVE DEALER, 
SWHER, Fotman. SupeminrEnoENt. 


| DIESEL FUEL MuECTION MAN 


UTOMOTIVE SALES 

= MARINE DIESEL-AUTOMOTIVE ENGINEER 

= Truck on BUS EMERGENCY MECHANIC 

3 Tecnnicians AND MECHANICS FOR SPE- 
Giat wom, 

* AND Many OTM 


ACT NOW! 


Check Coupon Below 
NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. + EST. 1908, 


MATIONAL, SCHOOLS. Deot, 
‘iooe°souin cipucras Sweet =O* 


Poy keep ad Use 


OY. oes «tone, 


acelin State. 
check here HW Veteran of World War II 
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WGH PAY JOBS 


FOR MEN WHO 
QUALIFY IN 


§ 
DIESEL 


ASSURE YOUR FUTURE. Steady, big pay jobs 
await men qualified in Diesel, Tractor and Heavy Equip- 
‘ment, Can you take advantage of Diesel job and advance- 
ment opportunities in this fast-growing field? 


COMPLETE DIESEL COURSE AVAILABLE 
If you are ambitious and want to get ahead in this lucrative 
fieid, you'll want to know about the complete training 
Diesel provided by Interstate. Trains you at home in spare 
time. Does not interfere with your present job. Covers al 
phases of operation, Up to 

to cover new developments. Free placement advisory service. 


‘YOU OWE IT TO YOURSELF 
to Investigate 1.7.8, home Diewel training. Thou: 
ttands of students agree it has helped them to better 
Jobe, better pay. Tt ean do the same for you! 
SEND FOR FREE BOOK TODAY! 
‘We'll gladly send you our big 24-page 
book “Gerting Ahead In DieseF* PREEL 
japon on penny card and mail to 


! 

' 

Fens re FEC“ Aat nia | 
aiabniianie anata 


ie minute. Revised regularly | 


MODERN mower SHARPENER 
PROFITS =. gif» 


and — 
SPEED 
INCREASES PROFITS © increases | 


Co 


SALESI 
FOR LAWN MOWER SHOPS - 
FIXIT SHOPS * LOCKSMITHS * 
HARDWARE STORES * GOLF COURSES + SCHOOLS 
PARKS * PLAYGROUNDS + INSTITUTIONS + 
CEMETERIES * AND ALERT INDIVIDUALS! 

Sharpens All Reel Type Mowers + Hand, 


‘Gang + 10 10 20 Minutes » No Dismantling 
No Extra Attachments Needed 


All reel type mowers, from S-inch edgers to 6inch power 
‘mowers, are quickly sharpened 0 extreme ends of both left 
and right cwist reel Blades. Handle, wheels, roller and motor 
remain in place when sharpening is in process. Bed kaife is 
sharpened in same brackets that hold mower in grinding 
position. No attachments required. One lever puts 


bearing races. Small, compact, easy to oper- 
ate. Sharpens wood chisels, joiner knives and 
planer blades without extra attachments. 


Skate Sharpener Attachment Available 
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START YOUR OWN 
REFRIGERATOR 
REPAIR SHOP! 


Learn to install and repair all types of REFRIG- 
START rertioNand ‘AIR-CONDITIONING equip- 
‘ment. You can start your own shop with as little 
25 $50 worth of tools. We show you how. Our 
practical, shop-tested home-training prepares you 
quickly and easily during your spare time, for a 
job or your own business in this fast-growing proft- 
able industry. Send for FREE BOOKLET today, 
No obligation. 


MECHANICS TRAINING SCHOOL 
7217 5, Broadway, Dept.5-88 Los Angeles 3 


MAKE MONEY MAKING DONUTS 


Make new greaseless donuts at home on electric machine. Sell 
for ;cash Yo. frocers. cafes, rug stores, ett. No exp. nee, Good 
Drofts. Small investment. Send today for free recipes plans. 
STAN RAY Cu. 3605 3.18 Ave. Minneapolis 7, Mi 
OF ALL TyPEs—1¢ 


Oe UP 
rantingcy Powemeutit 


un 
fH 


rae 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 
high, uses % to 4 HP 


listo, Will not clog, 9@S0 
cage SO Far sees NS Benton 


1 
Thousands in use since 1936 
LABAWCO PUMPS, BELLE MEAD 3, N. J. 


wl site” 


Quality plur—yet prend to beat 


BACKACHE, 
LEG PAINS MAY 
BE DANGER SIGN 


If backache and leg pains are making you miserable 
don’t just complain and do nothing about them. Nature 
may be warning you that, your kidneys need attention. 

‘The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
Ghost people pass about § pints a day. 

Tf the 15 miles of kidney tubes and filters don’t work 
well, poisonous waste matter stays in the blood. ‘These 
isons may start nagging backaches, rheumati 
aig lus of pep ad enerey, wetting oP nigh 

‘headaches and dizziness. 
Ask your dctgeket for Dons’s Pliby a sts: 
lant diuretic, used successfully by millions for’ over 60 


BE A BUILDING CONTRACTOR 
Big Earning Opportunities 


DO YOU WANT TO BE ON THE INSIDE 
IN THE BUILDING BOOM AHEAD? 


BUILDING CONTRACTING 


FREE... 


Important Information Tell- 
ing How To Get Started. 


LEARN ABOUT the 
HOME BUILDERS 
TRAINING INSTI- 
TUTE PLAN... 


@ Big years right ahead in Building, Right now eighteen million 
Americans who do not own homes are being educated to advan- 
tages to them in home ownership! Do you want to be on the inside 
in the building boom—where big money is made? This is your 
chance now. Learn about opportunities for Building Contractors 
whether or not you have previous experience in this field, Millions 
of dollars are going to be made in home and farm buildings, in 
construction of stores, garages, small industrial buildings. 


BUILDING INDUSTRY NEEDS MEN WITH ORGANIZING ABILITY 


The Building Industry uses men with organizing ability, by the 
sands. in oo 

rained men 

marketing, 


PRACTICAL HOME STUDY TRAINING —EASY TOLEARN BY THIS PLAN 


pped 0 training program that 
prepa 
° visuat 


dollars! 


Commercial Trades Institute has ¢ 
‘the nd 2 


Action Going On Now in 
the Buildin, 


MAIL COUPON 
TODAY FOR 
FREE 
ILLUSTRATED 


a ® . rt 
Information provided is the kind that can be 
part in building. 


GET FREE INFORMATION NOW 
MAIL COUPON—NO mgr Ballons for Housing Meets 


day. No. oblication. 


Commercial Trades Institute, Dept. DI-2 


FACTS FREE for Men Who Want to Get Al 
1 Commerciat Trages Institute. Dent 
Yeo Greenleat Ave., Chicago 26, 1iinois 


Send free Mustrated Brochure and other information about Building Contracting, 


D Vereran [ NON-VETERAN 


sae 


seoremese yaa Al 


RETRACTING 

ACTUATOR UNIT 
[Ad.to cate Flying Fortbomb bey doors 40 to 1 
Geor Roto, Shaft RPI: 95.24 Voll B.C. Reveraible 
‘Motor. Lis heavy loods, depending on size 

of pulley. 224" mounting forge 
SEG) in grect demond for powering form hoi, 
heavy garoge doors, turntobes, directional 
centenna systems, motion advertiing daploy uns, hauling ah nets and 
for scores of ofber uves requiring power of low speed. Pays for hell 
Cover and over soving herd monvel labor. tesreion shows ofvat 
“Aso available in straight ine type with 110 Shalt RPM. Original 

er $200. allnew $27.50 each. Shipping Wt 26 lo 


‘Output, from 5 Volts to. 658 Vol 
with war surplus gadgets, heat 
filaments, electric tains, house chi 
Lbs New. $7.95 Each 

25% DEPOSIT REQUIRED ON C.0.D. ORDERS 


SCOOP! 
Poteates, MICROMETER 
awarded Chrome ploted, preci- 
100,000 fancy n engineered ond 

brior pipes by corefully tooled 


Buy now for Christmas 
‘Set of 6, $3.50 


5, homes. DUMORE Motor, 1/6 cont. HP, 
© Amperage 7.5, RPM 8400, 24 Volts. Moy 
‘ola be vied os dryer. Simple installation, 
‘ype, copper coil. Transformer odvertsed in this od will 
tii rom howe erent Weight 13 Ub, New, $15.00 


‘VOLTAGE REGULATOR 


Uke new. 24 
V, Carbon 
Pyle Type, 
Eelip 
Westing 
house or Leece Neville Mir. 
Weight 2% tbs, $5.50 eoch 
WILLARD Wer 


‘Aluminum Spring Actuator to fit 
above Micrountch 
PLATE BATTERY 
is ideal for poet 
3 tlorm systems, 
lephones, robo bulbs, ele. 2 V 20 Amps. Only 
Visible ball Root hydrometer bul in Lucite case. 
dey. Any battery service will supply stondard 
battery electrolyte. Used singly or in miples. 
Wat.3% tbs. ‘Allnew. $2.75 coch 
ALL PRICES F.O.8. CULVER CITY, CALIF 
WEATHERSTRIPPING ADHESIVE FELT— 


“ 


rand, made by Von Ci 
3/16" thick. Adheres with strong g 
‘ony surface in any climate. No naling required, 
101 diferent uses in sirerolt, autos, boots, trail 
Linen backed. $0. rolls $1.50 per roll 


f Bros. 


CONDUIT WRENCH: Mid. by JOAR. Jaws 
poss over conduit, pipe or tubing, sips down to 
snugly encircle Fitings. Slight presure tightens 
‘0+ lootens fitings. Will not mor or kink material. 
\Set of 8. All new wrenches, Nos. 46-7-8-10-14- 

22.28, (Reg. cost $50.00), $10.00 per set 


Kon 
zs 


(CLAMPS: Rubber lined, cluminum, hundreds of wet in ony shop. Ae 
sorted sites all new. 5 Dox. $1.— $00 $5. 


Weight 4 tbs. 
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pigeon Steel-Pack MUFFLERS 


For All Make: 
and Models 


i cae tant hr ion coma, 


talon, Se of mae 


RACING EQUIPMENT co. Dept. Ps-9 


W. Valley ‘Alhambra, Cali 
MAKE YOUR OWN 


LEATHER 


BELTS-BILLFOLDS 


7.0. BOX 791 FORT WORTH 1, TEXAS 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, aye and occu- 
pation for FREE ART TEST, to find out your ability 
an ART INSTRUCTION, INC. 
Minneapolis "18. Minn. 


“STAMMER? py 


Become a Doctor of PSYCHOLOGY 


Win the desree of Pa.D. Teach the secret of contentment. tery 
Bet ence the Tereation of tru 


irene 
EGE OF 


Sallegen  Indteloual eo, 
UNiVensac TRUTH. 5133-4 


Mu 
COVERS: 1s ima 


er what your 


ote ‘Be 
dnyehere, Gor Commercial Arte 
ists will. teach “you the secret 
from" HOLLY We 


SALARIES UP TO $1000 A MONTH 


Many positions in World Trade pay salaries from $200 to $1000 
and more per month. My new based-on-experience course now 
makes it possible for you to study at home for one of these fine 


salaried positions... 
Or Start Your Own Business 


HIGH INCOME + TRAVEL + ADVENTURE 


World Trade is now on the move toward a boom of “gold rush” 
size, Fortunes should be made both by established traders and by 
newcomers who “know the rules.” Will you be one of those who 
gain adventure and big earnings in this fascinating career? 


MARSHALL PLA 
N STA 
_ PROFit Uansuipe’ 


World Trade is an industry in which one-man or one-woman 
businesses make big profits. Commissions of $10,000 to $20,000 
a year, and even more, are not exceptional. And you can easily 
operate your own business in your home either full or part time. 


BUY-SELL WITHOUT CAPITAL 

‘You need little or no capital to start your own World 
Trade business. My course shows you how I have made 
big commissions—and how you may, too—acting as 
buyer for customers abroad. You can do bysiness by 
mail order world-wide without investing your own 
money in the goods. 

Past Experience Unimportant 
No previous special experience or schooling is necessary. 
T teach you simple, direct methods based on my own 
25 years of practical experience. You use my experi- 
ence. You do not have to know or study a foreign 
language to be successful in the Export-Import busi- 
ness. The Mellinger World Trade Course shows you 
how to handle the language problem correctly. 


Products for Export 
in Every State. 
You Can Operate 
Anywhere 
You can operate a World Trade business on a moun- 
tain top in Virginia or on the plains of Nebraska—in 


your own home—anywhere, You don’t have to live in 
a city. Your customers are all over the world. 

1 TEACH YOU AT HOME 

T have trained both men and women in as little time 
‘as one month because my methods are direct, free of 
non-essentials and red tape. You can start your own 


INQUIRIES FROM ABROAD answs 


details about cours 


mail order World Trade business at home on pracy 
tically no investment —even before you finish studying. 
ALL PRACTICAL — NO THEORY 

I give you a KIT OF EXPORT DOCUMENTS and 
‘other helpful guides—and a full year’s consultation 
service without extra charge even if you finish my 
course in one month. I even give you a list of 
150 proven overseas representatives to help get you 
started earning fast. A World Trade Certificate will 
be awarded you on successful completion. Other very 
special features I'll tell you about when you write me. 
Start Now —Get Free Literature. Expansion of 
World Trade is at fever heat. Rush the coupon to me 
today for free details. The low cost of this course will 
surprise you. (No salesman will call.) Air mail reaches 
me over night. 

BL Mellinger, Director THE MELLINGER CO. Exporters-mperters 
Hird, Ls Angles 24 Cail. 


Mar2-As 
MAIL FOR FREE DETAILS 


8. L Mellinger, Director, The Mellinger Co. 

1422-AS Westwood Bivd., Los Angeles 24, Calif 
Please send FREE LITERATURE showing how I may enter 
the profitable career of World Trad 
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ELECTRICIANS 


Get this Great Book FE RE E 


For Merely Examining 
Coyne’s NEW Pay Raising 


! 
ELECTRICITY 


8 Volume Set 
APPLIED 


as high as 
$3,351 Year 


pare NOW For 
t Examinations 


VETERANS GET 
SPECIAL PREFERENCE 
Many Early 

Appointments Expected = / 


/ FRANKLIN 
INSTITUTE 


82 
Rochester 4, N. Y. 


f nosh to me, entirely free of 
iter ue age bonk Shine 
(Gy A fal uesenption ot U. & 
Ait ot 


City Mail Carriers 

City Postoffice Clerks 

Ass’t Statistical Clerks / 
-Typists 


Pe Government jobs: 


§. Government jobs: (3) Tell 
/ me how to qualify for a job. 


/ 


Name... 


/ 
J Adaress. 


MA porutar science 


Practical Shop “lratning 


REFRIGERATION 
AIR CONDITIONING 
and/or 
PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
Service, Maintenance, Installation 


Write for Details 


COMMERCIAL TRADES INSTITUTE 


LELAND ELECTRIC 
GENERATOR 


2.5 KVA, 120 volt, 60 cycle, 1 
phase, AC. Any "comparable 
hew generator will cost you 
twice ‘our price, 
Remit by Bank Draft 
HOPFER & COMPANY 
3120-A E. 14th St., Oakland, Col. 


RAISE HAMSTERS 


The new wonder animals from Syria. 
ovten called Toy Bears, Delightful pets 


ight Prepcid 
v 


w . 
ADVANGE SPECTACLE 
537 South Dearborn Street, Dept. 5 


en Pom ig 
wider 
shrine 
me 
idee incor rote: 


op ite 
Write me today for FREE 
descriptive circular. Seat in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


EW pla 
‘SERIES 16 


SUPER DELUXE 
AM-FM 
CHASSIS 


A Complete Line of FINE RADIOS and RADIO- 
PHONOGRAPHS ... Available in SEPARATE 
CHASSIS Like the POWERFUL SERIES 16 AM-FM 
Model above or in COMPLETE CONSOLES like this... 


Beautiful 
SYMPHONY GRAND 
AM-FM Radio-Phonograph with 
TELEVISION Audio Switch-Over 
and NEW Intermix AUTOMATIC 
RECORD CHANGER 

x - 4 


2 for ae Catalog! 


Dept. 242 
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JEWELRY 
ENGRAVING 


Trades with 
Greater Security 


Above Average Pay 


No Age or Physical 
Limitation 


Carees 


Men Always in 
Demand 


Learn by our Advanced Train- 
Ing. Method Only Lotest 
Scientific Equipment ond 
Fa 


Write Today for Com 
Information ond Catalog 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horological Schoo! 
619 WYANDOTTE ST. KANSAS CITY 6, MO 


‘A FINE BUSINESS. Make HOLLYWOOD STYLE 
Cement pottery, birdbaths and garden articles 
without ‘moulds. Chemical coloring. Amazing: 
designs, "Dime brings pictures, color samp 


HOLLYWOOD CEMENTC! 
9527.6 Wonderland Ave Wollywood 46, Calif. 


Your FCC License Is The Next Step Up! 


Bett, radio je rere an FOE Herne. We 
Bee ceep ee eee FREE 
eee LR BOOK 


Shdw to Pas FCC License Exame.”” 


ed FCC Exam with Ease 


fam writing this letter with a million 
thanks: to you" and “Nilson's Master Course. 
tation "with "great. ease 
Briana3. 


Re TeE EAN a, 
Seat pe TE book vireo 
Het Sel a 
ing an outline of my practical radio 
cos ‘or training. 


or at Allied School In Chicago. 
KEY POSITIONS OPEN IN INDUSTRY 
MECHANICAL DRAFTING Train Now! 
(© TOOL AND DIE MAKING 
© TOOL DESIGN AND 
ENGINEERING 
(© MACHINIST TRADE 
(© PRODUCT DESIGN AND 
LUSTRATION 
‘APPROVED FOR CIVIL- 
TANS AND VETERANS 
ALLIED SCHOOL OF MECHANICAL TRADES 


1338-1340-1342 So, Michigan Ave. 
‘GhitcAco 5, 1. 


EMPLOYMENT 
SERVICE 


4G rorutar science 


YPNOTIZE BQ 


PORTABLE BENCH GRINDER 18% 


_Box 3883, Cleveland, Ohio 


‘The prayers of the most worthy people often 
The unworthy often have the greatest health, 
Tiches and happiness. The best, umartest, and most i 
lustrious people often have on! joverty and sor- 
Fh Forbkiden ibe 


row, Why? Thirty yearsago, in Forbidden Tibet, behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poorthen, he acquired wealth and world- 
Wide professional konors. He wantsto tell the whole world 
what he learned, and offers tosend a9,000-word treatise, 
FREE, to everyone who asks promptly. It is afirst step 
to the POWER that KNOWLEDGE gives. There 

no obligation. Write for YOUR FREE COPY today. 


INSTITUTE of MENTALPHYSICS, Dont. 277.8 


Ear more money as a building tradesman. Prepare for advance- 
ment and increased pay asa building foreman, superintendent, in- 
Spector, estimator, material buyer or salesman, ‘Train to be a build- 
ing contractor, have your own money-making business in this busy, 
prosperous building Beld. 


FIND OUT ABOUT TRAINING AND ‘More than 19 million new homes needed in U.S., say experts, New 


building now at rate of one million homes-a year, plus 200,000 com- 


OPPORTUNITIES FOR YOU IN BUILDING | ™ercia! buildings, plus expanding farm building construction. 


Mail coupon today. FREE book tells how you learn Building Con- 

Established in 1904, Chicago Technical Col- _ struction—How to Read Blue Prints, and Estimate Building Costs— 
lige ches yo ionic, penton Gaile te ‘Leam miodem construction methods and 
Building, by home-study. Mail coupon for free atetiale, how to icing, operations, 


information, See what this Course has done for it to higher-paid 


others, what it can do for you. Read what 
Chicago Tech graduates say about their work 

m the rewards awaiti 
and how quickly, eas 
ly you can get started. Simply MAIL COUPON 
TODAY in an envelope or paste on a penny 
postcard. 


led for rapid dv 
jobs, or your own successful building business. 


MAIL COUPON NOW 


“AL COLLEGE 
2000 5. Michigan Ave. 


! 
‘ | 
with information about | 


EE building Les 
ILDING and how T can train at 


big opportunities in BUI 


1 

1 
CHICAGO | =| 
TECHNICAL COLLEGE | *) 
M-158, Tech Building, 2000 South MichiganAve. | ! 
Chicago 16, Illinois Co eremnaearnemanereyeee | 


EVEN IF YOU DONT KNOW 
A NOTE OF MUSIC NOW... 


You Can Learn Your Favorite melodies. As you improve, you take up 
Instrument This Easy A-B-C Way ‘more advanced tunes, Sooner than you 


ever dared hope You're thrilled to 
No special talent, no previous musical training needed. yourself playing many popular numbers 
This remarkable U. 8, School Nome-study method ts #0 4% bynote. ‘And no matter which instruc 
Coastal because you learn to play by playing real tunes by ment you take up. the cost is only a 
‘ght from the very start few pennies 8 day. 
If you honestly want to learn music, 
to be invited everywhere, and get lots 
fun out of Ife, send in the coupon 
below for our FREE 36-pace Booklet and Print and Picture 
Sample. They give full details. (Instru. 
rents supplied when needed, cash oF 50% 


credit.) 


U. 5. ScHOOL OF music olanivorsany, 
89 Brunswick dg, Newt York 10, N.Y. 
‘Soin satensfal Near) 


FREE! Print and P: 
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Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


‘of men and women between 18 and 50 make $10 to $20 in. 
‘Hydro-Therany 


Senteaty BLAP tem Senate Sah 
sewn Thre 

ox in priate 

fis rs hae 


money 


Independence” and ‘prepare for futere ‘security 
by “gualttsing "for, Your Diploma. Course "can 
be. completed: tn'8 "to 4. months. ‘Many’ earn 
while they learn, ‘Begin your training “at once, 


Anatomy Charts & Booklet FREE 


ge fr, cries ae 
a2¢Page Wiostrated Booklet, 


Please send me FREE. and 


omy Charts, 2-peee 
Booklet and complete det eo 


in'on Home ‘Training. 


Trained Men Get the Better Jobs 
in the Automotive Industry 


PRACTICAL SHOP TRAINING 


in AUTOMOTIVE MECHANICS 


BODY and FENDER REBUILDING 


IF interested write or wice 
ATLANTA MOTIVE TRADES 
INSTITUTE 5, 


‘Veterans ask about G I Training 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS, 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B. Degree awarded. All 

furnished. 
Send for FREE BOOK NOW— 
w and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 93-75 646 N. Michigan Ave. Chicago 11, Il. 


Sensational Discovery 


1 Qt. Homogenized Milk can be chumed into, approx, 
2 Ibs. Country-Style Butter following our formula, 
Takes’ just a few minutes with egg-beater, It's 
amazing. Formula sells like hot-cakes., Independent 
operators wanted. Particulars free. Sample formula $1.00, 
BUTTERFORM CO., 1404 Mitchell St, Oakland 1, Calif. 


mm BENJAMIN ain ¢ 


RIFLES. grorrzxprrg ty PISTOLS 
SEND FOR FREE FOLDER OF LATEST MODELS TODAY 


EAL GUN for PRACTICA! 
Sitoors fet a BAECS CLEAN MATCAL > BENTAI 
thin aafunablerPower ana - OFor ees. 
Bagh aa See ve AT ONC 
AMIN LOUIS 4, MO. 


Franklin Technical Institute 
Helps Young People Get Ahead 


Practical two-year day courses i 
glectricity 


FRANKLIN TECHNICAL INSTITUTE 
Boston, Mass. 
joe ietermalin sn oh sowtome: 


Age 


City. 
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Stote 


Gey 69° DUAL PURPOSE SPRAY GUN 


Complore 


yes Ooty 25s, ale Pressure 
KS and SANOBI 


RUPTURED? 


Get Relief This Proven Way 


Why ty to worry along with trusses that gouge your 
fesh—press heavily on hips and spine—enlarge opening— 
fall to hold rupture? You need the Cluthe. No lei 

OF cutting belts, Automatic adjustable pad holds 
opening—follows every body movement with Instant ine 


work or play. Light. Waterproof. Can be worn in bath. 
Send for amazing FREE book, ‘Advice To Ruptured,”” and 
details of Uberal truthful 60-day trial offer. Also endor 

‘ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, 


omfield, New Jersey 


AMERICA’S GREATEST ELECTRICAL SCHOOLOFFERSe¥ OU 


In 
It's Easy -“LEARN-BY-SEEING” MOVIES wATION’S 


7 LARGEST 
It’sFast-“LEARN-BY-DOING" METHODS (iPettntsyra Vig 
and its THOROUGH! .. . There is no (USM 
other place—no other way to get the 
Same ‘all-around training you ‘get at 


4 MAIL TODAY Oe 


FOR QUICK 
M.T.I. NOT A HOME STUDY COURSE! ACTION! 
actual “hands-on-equipment” 
SHOPS in Detroit. No pret i MIQHIGAN TEEHRCAL pS TTUTE: Dept P99 
Learn HOUSE WIRING, D.C. MOTORS, "ARMA- 


2IBY W. Fort $4, Ostend TB.iMlehinan 
TURE WINDING, POWER PLANT WORK, etc. New 


classes start every ‘few weeks. Part time work a $ Le che tee mack coca oes 
Living arrangements made 


NO COST TO VETERANS Train at Gov't. expe: 
$75 to $120 month while learning Coupon brings 


MICHIGAN TECHNICAL INSTITUTE 


Deporiment PS-9,2281 West Fort Street, Deirolt 16, Michigen 


nd specie! information, 


CO Singte 


ADDRESS 


-=-~-. 


ZONE___staTe__ 


SS: 


PLASTI| 


== 


W nil 


jae x 
BECAUSE MORE AND MORE PRODUCTS 
ARE BEING MADE OF PLASTICS! <5 


LOOK AT THESE INDUSTRIES! 


AUTOMOBILE, sir MCLEE 
—ELECTRI cAL— TEXTILE SPORTING GOODS [fig sa x 


Rugese, co COMPOUNDS, LEATHER | MARINE | GEI RAL MANUFACTURING 
IN— through industry after industry—thousands of useful, proctical, every 

day products made BETTER ond CHEAPER from tome kindof PLASTIC. Tho why men and women 

{rained in Plastics con qualify for a great future. YOU CAN GET THIS TRAINING NOW AT 

PLASTICS INSTITUTE, the work's lorgest ond finest school devoted exluively to Plots 


APPROVED AVAILABLE 


For Veterans For Non-Veterans 


PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 


© NEWYOR © CHICAGO © LOSANGRES weveee 


SEPTEMBER 1948, 8 


Se Your Own Boss 


IN A FEW SHORT WEEKS 
You Can Learn A Skilled Trade 


WE CAN TRAIN YOU FOR YOUR OWN BUSINESS 


joning 


and Servicing 


NOT A HOME STUDY COURSE 


sie al naletie exe tasicenen 
ase Sr baton of sore fie ewe eva 
tof Boxee For, ath Relea ood ene 
i a 

ae erg corer 

for bigger pay, security, » business of your 

pag it && 


Work On Real Equipment 


17s high 8, Tide for 3" pose, 
ipped with Tamp, chimney, and 
fara ype bul 


Flnlthed i Blac 
LAKE STATE ste propucts 
OTSEGO 1, MICHIGAN 


a 
yd aed a 
nase 


J -voness, 


Wore zowe___svare____ 
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OWN a Business 


AND MOTHPROOF 


CLEAN 
RUGS AND UPHOLSTERY 


the home," 


Service rendered “in 


DUBACLEAN cleans by absorption! No scrubbing, soaking of 
hkage wanish ae 

pe rises. scolocs fepive. Everyininy 

few hours. ‘Fabrics look newer, last 
flectrieal equipment. 


letely dry ingests 
‘You tie paiented 


ee 
backed by" a National Mone OVean WARWANTY! 


National, Money-Back 
idew too. 


Now you can quickly and easily 
Modernize Tables, Sink Tops, etc. with 


POLATEX PLASTIC TOP 


SEND NO MONEY 


Ser rae tte 
1 Kanana City 
iPPLy 


of 30, priced 3 
than iSS78 en Al 


329 w. sm Kansas City, Mo 


LOOK -@ 


for Rupture Help 


‘Toys Brooks Patented Air 


Velous inveation for moa forme 
Sf reducible rupture is GUAR: 
SSSPEED to Bing YOU heav- 
aly. comfort sa 
dy aoe nighe“at ek tad 
ING! Thousndehappy.Licht, 
eat-Sttiag. No hard pads of BEND 
ee men, and 
Durable, cheap. Seat on tal to prove it 
Not sold in ‘of iontations: Writs for 
Free Book on Rupture, no-risk tral order plan, abd 
Proof of for you NOW! 
Brooms APPLIANEE COMPANY 
Deo. Teac” “State ste Ohmarahal, Meh, 


Yes Frank D. Payne made 
* an Important Decision 


© You can easily put yourself In the place of F. D. Payne. He is just one 
more C.T.L man who today looks to the future with confidence. He doesn't 
expect to become a millionaire as a result of his training. and he doesn't 
like to be high-pressured or kidded about his future any more than you 
dio, But what he did want when he clipped the coupon and mailed it in for 
the C.T.L. booklet was a good job, a chance to show could do— 

id perhaps th ortunity to go into business for himself, Now, a CTT, 


aduate, he writes as follows: “T've in: fiy 
Fonditioners, and no telling how many: e meat displays, di 
n im ona month's vacation present and I plan to £0 int 
hy own biysiness CTL put me ¢ road and I think it will fo1 
others 
We bel 


VETERANS—Just_ mall coupon, 


within the reach of this C we will hands oil detail 


each of athe 
you the sa NON-VETERANS Don't let the 
invite you tos lack of ready cash prevent you 


Flt Gaerne ae Beate ee | for FREE 
You in any COUEON Planvana our Pay After Gradua: Booklet 


TODAY INV 
Train at Hace or FILL_OUT - CUT OUT - MAIL TODAY! 


im Big C. T. 1. Shops comeASES,PREE FOR, en, vo, wave To GET ANEAD 
stint abe 


Home of 2.7.9, <"Brochures and other information about th 


ge, modern, well Conaitioning 
pped shopa Located In 

@xeellent “realdential die 
et only 1" block from 
wake Michigan. 


COMMERCIAL TRADES INSTITUTE, Dept. £1-9 
1400 W. Greenleaf Avenue, Chicago 26, Illinois 


VON SCHRADER MFG. CO. 
1863, Racine, Wisconsin 


Some Make More, Some Less... 
Start This Business for YOUR OWN 


George Held earned $350 in one week 
with 


ELECTRIC UPHOLSTERY CLEANER 


Year-round business of your own and 
fe the success you've dreamed abou ©. 
took In $40 in seven hours. 0. W. 


“You ‘wilt 
an opportunity 

why 
Be your own boss. it 
nbitious, honest and cour= 
Will help you to start and 


Donn 


FULL INFORMATION FREE 
MAIL COUPON TODAY 


the coupon or write for Pur 
e Cleaner Booklet. It tells 
ic clea 


frst on 


hotels, offices, 
used, offer 
‘Auto seats atid in- 


‘one week. And 
clubs, all 
you bis profit possibiliti 


Yerlors: alsa. 
YOUR busines 
NO SHOP OR OFFICE NECESSARY fe a profitable suc 
You clean furniture on customers’ premises. No gous. “Don't delay: ive. your 
auling costs. No high rents, Suppl STG opportunity 


VON SCHRADER MFG. CO., B63, RACINE, WIS. 
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mow! Build Your Future On 


Diese! Knowledge i is Earning Power 
x 


‘Now, you ean begin le 


ee one aera, 


ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 


Assure Your Future Now! 
Hil's, one of America's outstanding Business Schools, 
Sitery You the apport 

fields acknowledged to hola subs 

‘secure future, Our PREE 


ve thot 
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Ball-Bearing SPEED WHEELS 


teed 
: 
ze 
' 
oe cee: 
Jee 
ge 


TRA N REPAIRS 


Jats tn ee train ret 


BEARINGS = 


S.K.F., 
NLD. & 
Torrington 


NEW! MINIATURE 
DUST MASK |! 


Wear when sanding. grinding. paint spraying, 
deeting, furnace, ‘cegnine 


TS, Service, 


YE GLASSES CO.. Dept. Q-11 3 
“E148 Easton = St. Louis 13; Ma. MONEY’ 


prceatemeus SEEN "ACCESSORIES 


LECTRONICS 


PRACTICAL TECHNICAL TRAINING 


Train for a substantial career or a business of your 
own. Our timetested Concent bles you to build your 
career step by step. Each 6-month course is complete 
Prepares you for advanced courses. Stay as long as i 
permit—until you reach the top step in your technical training. More 
than 1,538 students now enrolled from 48 states and 13 overse 
ntries, Faculty of 72 specialists, World-wide alumni counselor co 
mittee. Terms start Jan., April, July, Sept. SEND COUPON TODAY! 
MILWAUKEE SCHOOL OF ENGINEERING 


‘A Technicol 


CLAN 
Teco rears 


fe Blectrielty 
Tadle 


GET INTO BUSINESS fo YOURSELF 


meet the demand for... 
20) BABY SHOES 


are time 
n your own home in sp Ton This What You 


© HOW TO START 
© HOW TO BRING THE BUSINESS 


© HOW TO METALIZE THE 
WARNER WAY 


© HOW TO PYRAMID PROFITS 


‘This {x a Mfetime opportunity! No matter 
eet set for the 

teh cost of Ine 
ng you need to 
path to per 


‘This tested and proved plan is working right 
company, it's sent to you 
1, Money-Back Guarantee! 


Baby 
Shoes and other Keepsakes forever. The de- 


WARNER ELECTRIC COMPANY, Dept. 29 ! 


1512 JARVIS AVE. 


WE HELP YOU « STEP BY STEP! 


for these Metalized Keep- 
‘and eetting 


proved proposition 
fats everywhere buy om sight! 


A NEVER ENDING MARKET 


thie year. ‘This tested plan read 
tnd brings In the business. Spare or Full 
‘Time, you ean make money! 


BE YOUR OWN BOSS 

Get the faets on this new opportunity. 
Mall the coupon below... TODAY. 
We'll send you fully deveripitve liters 
ture, on our No-RUsk Trial and Positive 
‘Guarantee: “Money Back If You Say So." 


‘CHICAGO 26, ILLINOIS 


‘Are Looking Fort 
Steady Income 
Permanent Future 
Wide-open Market 
No House fo House] 
lan Works for You 
Backed by 25 Year’ 
Id Company 
No-Risk Trial 
joney-Back 
Guarantee 


1 
2. 
3. 
4, 
5. 
6. 


‘SEND THIS COUPON NOW, FOR SURE! 


lSaeeeee eed 
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Drive Relaxed! 


with 


OT ELS | HANDE-FEED 


. to go to College? Finger-Tip 
++0r to enter a Profession? 


TRANSCONTINENTAL NO 80 3812, ST.LOUIS, MO 
MENS FULLY CUARANTEED eke 


TS-JEWEL WRIST WATEH 


‘re post-war surplus 


WATER PROOF_—SHOCK Lad 


TORS, DEPT. 114 
Baltimore 2, Md. 


“7 se comics 
ing Cords. Pul 
‘ol humor! 


SONSULTING. 
JOUDSBURG 21, PENNA. 


OPPOR UNITIES 


Say You Saw 
It In Popular Science bent hr acer oa a yy 


MAKE MONEY 


this easy way at home , 


Fortheamateurnna “The Book They’re Talking About” 


professional artist Contains ever 300 Iitustrations, charts and notes 
and sculptor. Giv- 
{ng detailed study 
of every part of the 
fod” 


OF THE HUMAN FIGURE 


MALE AND FEMALE, POSED AND IN ACTION ONLY 
esis Cibo one asa Raa eas, OM 
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THESE 5 TRADES ASSURE YOU 


HIGH PAY - Future Security 


G Biadt Lester te There's Always a Demand 
‘e PLUMBING Se ft stations oe tee for the Man who KNOWS!” 


comolet ene ech sachng 2m 
ae ec aCe CHOOSE ONE OF THESE 5 LEADING TRADES 
G esa tune ce a ta a Get Out of that Rut. Be a Skilled 
et ath eon Tradesman! Have a Lifetime 


Career Own Your Own Busi- 
ness and Be Secure in Your Old Age. 


NOW j2'pteritrsns st! ome sont 


THE 5 DIVISIONS OF 


—® Plumbing = ——® Drafting 
—© Shoe Repairing © Electrical 
—® Automotive & Tractor 
NAME 
‘ADDRESS 
cry. 
VETERAN __ OCCUPATION 


ler Plaza, Rockefeller Center, New York 20, N. Y. 


LEARN MEAT CUTTING 1 Hore es Tine 


‘The steady, dependable trade of Meat Cutting taught easily, iii Berean successful graduates. Send coupon 
wickly by improved HOME METHOD. N: ulletin 

Tablthed over 25 yours, has organi MAIL_THIS COUPON TODAY FOR FREE BULLETIN 
By tkeg" Clamceres Cutting coma seed at National School of Meat Cutting Div. 070, Toledo 4, Ohio 
ing system into sound, practical HOME STUDY form. | _ vrata Siom 


‘Now, by the miracle of this EXTENSION TRAINING | chandutng. No" obligation. ‘No Salesman will call » 
Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
1 complete meat education. For beginner or men with ex- 


fa 
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How To Develop 
AMAZING 


PSYCHIC POWERS! 


MONEY * LOVE * SUCCESS 


Thrilling Chopters 


Say You Saw 


PISTON TYPE 
ae COMPRESSOR 


Price only 


Ya"? REDUCING 
VALVE & GAUGE 


Only 
$8.95 


avromaric 
PRESSURE SWITCH 
WITH UNLOADER 


DE sg.es 
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) 


" 2 
‘Fits Under Cor 


alia AIR HORNS 


GROVER PRODUCTS CO. 1 gu tt 


tszanw''gis MOTOR SCOOTER #2" 


iT} 


2 Ruptured 
Try This Out 


Modern Protection Provides Great Comfort 
and Holding Security 
witiont Torturous ie 


pads or torme 
nw re 8 ight joy" and co 
fort to’ the { 

springs a 

fold a rupture up and 

Freedom’ of body” and: se 


‘Also famines pictures, sta 
foes, decals, und abost of relixious, 
‘ery and other objects that glow in 
Geeintot 


MADISON MILLS, 303 Fourth, 
SY Dept. 3-5 NEW YORK 10, 


. Gis INTO) 


B= DRAFTING 


=f The Draftsman Plays a most 
Peas A tea Important Part in INDUSTRY 


DRAWING OUTFIT INCLUDED Practically everything that’s built or manutactured these days 


is constructed from blue print drawings prepared by the drafts- 
with Drafting courses. an. He is the KEY man in industry, No new machines can 
All the tools you need including fold- feo Dateaes -erecssey 0 Dalton: coneteased 20H 
ing drawing table. With them you can ‘he draftsman has completed his work. 
put your ideas on paper quickly and _, Drafting is clean, interesting, professional-type work. The 
with accuracy, With training you are draftsman is paid well co start. And he has real opportunities 
all set to master Drafting in months, for advancement to high-pay jobs in Engineering. The tre- 
—not years—at home, mendous production programs ahead in industry will require 


more draftsmen than ever before. 

Leam in Spare Time—At Home! *.0.4 Coday for free information, See what this training has 
(or at the College in Chicago) done for others, what it can do for you. Simply MAI 

‘A few hours of pleasant home study COUPON TODAY’ in an envelope of use a penny postcard, 

every week—that's all, With Chicago 

Trek eeera ivan tats namaste tee MAIL COUPON NOW 

by step. ‘This tested method—devel- 7 etcaco TecaNicat cousce 


oped over 44 years of C.T.C. progress M-225 Tech Bldg., 2000 Se. Michigan Ave,, Chicago 16, Ill. 
SFprepares men for Rood postions in | Mail me Pmus'irartng Larson aia information about. | 
industr j bie oeportunities n DRAFTING andhow Lean trainathome: 

Architecturol Drafting [-) Electrical Drofting 


CHICAGO Ieee 
TECHNICAL COLLEGE | x». 


1-225 Tech Building, 2000 South Michigan Ave. | Aciress....... 
Chicago 16, IMinois | cry 


ete Sample Of New PLASTIC Shows How To 
¢®" Make Leather..cLeatherette L/KE WEW/ 


MAGICALLY CHAI CLOTH TO IMITATION LEATHER i JUST MAIL COUPON 


° OWN A PROFITABLE No Obligation 
sain esti rote, SETS, sans at 


gate, 


15 AC or DC = INSTRUCTIONS INCLUDED 
= CUT = MELT - SOLDER = HEAT TREAT 
E combinalion—tesied and bwxly and. fender 


aa aerate vA 
Teutits A€ "Beat ag SEN NO MONEY 
iding supply stores, WELDRI CUSEER €.0.0. wotey. Be per 
ee eer 


postage charges (wt, 4 Ibs.) or wend $12 and 


ving, Brazing, Heat ‘Treating. Soldering cna ers please ud 296% let U8. 
ring welding material nd Insc: EALIFORNIA TECHNICAL PRODUCTS CO. 
Tome workshop. Toraluable_for__ 448 So. Hil St, Las Angeles 13, Cali Dept. 9 
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THE GREATEST 


DeALens: wei 


World's Most Powerful 
AIR PISTOL 


ACCURATE FA 


1 your dealer canst sappy, we fr tee book, Dept. P5-9 
HY-SCORE ARMS CORP., BROOKLYN 1, N.Y. 


ENORMOUS PROFITS 


CASTING 
AT HOME 


Raslest cutting. tin, salp. 


i 


J. CARTWRIGHT “& SON / 


California 


Malaga 
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CARTWRIGHT’S 
TRU-CUT TiN SNIPS 


V3 CARAT 
$125 Value 


*49 
Tati 


1/2 caRAT 
‘$200 Value 


BERMAN'S COLLATERAL LOAN BANK 


Dect. PS-11, 696-98 W. Balto. St 


lime 1, ME 


write 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


Fite ea’ GOGGLES 


PAUL VARKELL CO. 


37 West 39th StNew York 18 “LO 4-7914 | 


Money Hach Guaratee 


‘Fetes Secaty ‘Don't pass up this real oppor 
Ter On Bess tungfte 

ona shoestring right at home, 
ACT NOW! We will send you 


all the details absolutely 


rt your own business 


PK IKTAVE 


‘Company ot 5.3 
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IM A FEW SHORT WEEKS 
YOU CAN BE READY 
FOR A GOOD PAY JOB in 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 


LEARN BY DOING 
Wl Auto Mechanics Ml Machinist 
1 Welding, Ge: 
& Piano Tuning 
& Civilions 


—— CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 
) 460 South Chicago 5. 


GD poputar science 


Famous BAILEY 
TECHNICAL SCHOOLS 


OFFER THE FOLLOWING COURSES: 
PRACTICAL DIESEL ENGINEERING 
REFRIGERATION- AIR CONDITIONING 
COMMERCIAL ELECTRICITY 

ON 


i 
BAILEY TECHNICAL SCHOOLS 


1656 So. Grand Bivd., St. Louis, Mo. 


DRIVERS 


“Hobbyist” 


PRECISION JEWELERS SCREW 


Complete Set of 8 for Every 


priced Lightnin 
LES FOR AGENTS & aie 
oF Pasi 


ee ar Baten 


Ready to work THE OPEN SECRET 
for you! 


OF LIFE MASTERY.... 


Did you know, You do not have 
to remain as you are? That you 
can become something betier? 


Why not wake up and stop being 
otnd’" Dare, to claim eeod eatin, the 


‘St /-Discove 
Flan imay be he very thing you ned right 
me. Money ‘back if you do, not 
Salis gatisnctary to) you. Write for PRES 

ECTURE and full details without obll- 
ation. TODAY. 


)NAL Psychology. 


Correnpmnoenee woven 
Toulsvitle 2, Ky. 


AUDELS Carpenters 
and B ders Guides 


eae ee 
Ene sce : Keeps Cars Roll Hing by Making Repairs 
ee y nd Adjustments Easy! 


my 
i 


; 


lo 


fire ulna peas 
Gas— Lubricate Correct 


Gccupatir 


motored 


22 Big Money-Makers in a Single Line! 
Amazing New Fluorescent Lights with C/RCULAR TUBES / 


many. Sample Out- 
fideh name on 


NEW MAXILUME 
PIN 


‘Waiting. Rush ‘name on post card today for 
Free Sales Outi MIRROR LI 


MAXILUME COMPANY ® 125 W. | Hubbard © Dept. 99 © Chicago 10, 


WANT AS HIGH AS $3,351 A YEAR? 


~ RAILWAY TRAVEL FOR “UNCLE SAM” 
POSTAL Prepare Now fer Many Coming Exeminetions 


FRANKLIN INSTITUTE, Dept. F81, Rochester 4, N. Y. 
irs: Rush to me, without charge, copy of 40-page 

How to get aU. 8. Governinent Job.” list of 
Positions. and’ lil particulars telling how to qualify 


City and Rural Carriers 
Inspectors—Accountants—Clerks at Washington 


‘Many other Government Jobs is Pic 


WHY PAY MORE? 
Tube Given With Every Tire 
a cau 


COLOR MOVIES 
FOR HOME USE 


tandard Brands, GUARAN’ 
SERVICE. Positively Net Res 


00-15... 


‘on 
‘Mutt & Jeff cartoons in Kodachrome in, CONFIDENCE "Safe! Dependable! 
‘TEED to give Aci 


8mm’, $32 L6mms +28 


400", "sound 30.00 


16mm MAGAZINE USERS 


SAVE MONEY BY LOADING YOUR OWN MAGAZINE 
‘AT HOME 


Empty mos, 


MILITARY 8 PLY 


200" nev, eel. $25 
atlafied custom 


ROLL FILM USERS Sortane you: Orders Rushed. end Money Onder ef Check, 


Wt Your size te not Listed—WRIT 
v0 7 60156... 35 seer 400.0. STANDARD TIRE 
35mm FILM FOR LEICA 834.N. Broad St. Phila, 30, PA. 
KODAK-ARGUS ayiitn camceas 
ANSCO fine Pan, Ultra Speed and Supreme 


Plus X, Super XX, and Bockground X 
2 ond Superior No. 3 || 


Weston 50 Outdoors 
MOVIE FILM Wt 2.90 


To cre at ase 


IGHT-SIXTEEN FILMS, Dep’ 
630 Ninth Ave., N. Y. 19, N. 


3) MONEY: a 


az/9 SOUNTAIN PEN GUN 


fun 


RUPTURE SUFFERERS GET RELIEF 


Get comfortable, safe relief with 


‘Sunranteed For fee teratare write 
WEB TRUSS CO. 
Dept.S-8, Hagerstown, Md. 


DEFENDO PRODUCTS co. ag 


WINCHESTER BLOG. GRAND RAPIDS. MICH: 
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PROOF of Opportunity in 


Aeronautical 
Eogmeering 


You're IN Aviation... at the Flying Wing School 


You in fn a tchnel ota that is pat of ean acral ; 
siheop rer AT oR S25 Broedwey, Nowhere, tov Angee Coty, Cairn 
C r4 
rod metheloatielecasiogend complete informer 
Fey rettyoks wr.ot 1 Kl ncloding starting das of Gases. 1 at intrested 
Pevect Svea iS Engine Mechanics Course Toque 4 [)AarnautcalEaginerag Altrah@ Engine Mechanic] 


nly 1 year, A new clase lars every 4 


NORTHROP Aeronautical Institute 


Division of Northrop Aircraft, Ine. 
Jomes L. McKinley, Monoging Director 


HERES A NEW AND 
VITAL BUSINESS / 


%& TACHOMETER 
aS 


APPLIANCE REPAIRMEN USUALLY CHARGE 
ON BASIS OF $5.00 TO $6.00 PER HOUR 


This fascinating big money m tunity can be sours If 
Jou are mechaa hold and ve Wooly). Act. Now! 


ENCE NEEDED 


i oe BACK pars cHI sTY APPLIANCE COURSE a 
ELECTRONIC KIT... .. SENT TO YOU! 
Rosh sour name and adress by the next mall and 1 witl 
to you cur sperial form where you can get our complete tot 
ind eetronte Rit i ‘pay me 


itter‘with jour EARN 
Mr. S. T. Christens 
CHRISTY SUPPLY co. 

2835 N. Central Ave... Dept. D-6901, Chicago 34, 
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WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS: 


Save More Than '/; Regular Cost 
= GOVERNMENT'S 7x50 
BINOCULARS 


‘Complete Optics! 
Complete Metal Parts! 
We supply Full Instructions 

METAL PARTS—Set includes all 

‘ished 


Bodies have been factory hint 
covered. A stiray Binoculae 
Sraet of Metat 


Biing 7 56 ar 
‘or near=pertect-an 
Stock #51 
1 you buy both Binocular Optics ang Binocular Metal 
i Pederal Excise Tax to above prices. 


TERRIFIC BARGAIN BUBBLE SEXTANTS 


Tiere Army Alr Forces. Bubble Sextants, cost, Govt about 
cach,’ argain at our price of $13.50, Wooden, carr 
igeitiied Wartime ued tut COMPLETELY HEPAT 
ea Heturn within, 10\davs,for full refund ff 
‘Directions for use accompany 


matic Averauing ‘Device snd illuminated. Averaing 
Rightume use, Govt, cost 317. Perfoct worming order Kua 
jock #933-N. $22.50 Postoaid 


Tong. extends to 9°, Complete With cnrrving case, 
Stock 941-6 $3.00 Postoald 
‘we hav 


Order by Stock No. Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


. O. AUDUBON, NEW JERSEY 


Personal me 
wypmotlam ...that strange, 

"Sing tone by which aa expert operstoe 

can Urine thers wader his power. He ean 
‘ls nt wilkfseue earamand and 


Hypnotism 
faepeto enser™ 
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.~ NEW SELF-DRIVE 


‘\y, B-M POWER MOWER! 


For Modern Lawn Care 


Low 
pricep | 
r) 


5 Gran aon 


FULLY 
GUARAN- 


rey 


‘A GREAT SURPLUS BARGAIN 


AIR REGULATOR 
and GAUGE 


‘A $15.00 VALUE 
(Wi, 4 Ibs) 


¢ & M EQUIPMENT Co. 


pale work fb, HO 
screw starter, Bimply act lade In acrow 
E PUT A 


Assembly 


FACTION GUARANT 


ED ot ‘oF send to 
381.00, 9° '$1°25." Send check 


DEALERS WANTED, 


HOW TO BUILD 78 RADIOS! 


Gane book, Rue Far The Milo tel you how t bul 
Sa fp at 
fate reget gt at oar eae) 
Soar Seacrest 
Seas aoe ce al Pye co eon 


free trial you. aren't delighted, return it for full refund, 
Write for it today, to:— 


POPULAR SCIENCE, Dept. 98, 353 4th Ave., N.Y. 10, W. Y. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES, Chev., V-8, Plymouth, 
Steels $5.50, Aluminum $7.00. Chry., 
Oids., Buicks, ete. Steels. $7.90, 
minum, $9.00. V8 ond MERCURY 
(POUAS, "sive! $17.50, Aluminum 

$21.00." split” Manifold’ Sets, ‘Steels 
bE $35.00, Aluminum $45.00. Aluminums 
peau wanttD _ ore guoronteed for life of your car. 


SANDEE MUFFLER CO. 
BOX 296 LA TI, LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE, LOS ANGELES, CALIF 


(50% wooL Hose| 


EUSA 


ZEW 


[RCULAR 


1995 
FED TAX « 


wi 
mare onoens| 13° 


@ ARMY STYLE 
‘OMBAT BOOTS 


hit Oe 6585 
@ NAVY STYLE 
i: FIELD SHOES 


Sac ‘towtae 4.99 
@ DOWN & FEATHER 
SLEEPING BAGS 


SEND For hs 
FREE fea) 


SIOUX FALLS ; 


WA’ CATER 


UTM a 


FulgHT JACKET 
NEW) Renders greatest 


ther items m 


Treasure and Mineral 


LOCATORS 


Low priced, unsurpaued in efficiency 
lightweight models. Miniature batter: 
fes and tuber. Credit-plan availabe. 
Free literature, Depts PS-84 


FISHER RESEARCH LABORATORY Inc., 
Palo Alto, Callt. 


nofié.m CARVING LEATHER «5 ‘ci o= 


BAIRD SCHOOL OF LEATHER CARVING « 221 Monitou Ave, Manitou Springs, Colorado \<} 


‘The demand for writer is creating great new opportunities for 
people with an urge “not as hard to succeed as you 
i you too may learn fiction writing, the 

fort stories, novels, features, articles, 


‘Home Study’ Training (Established 191 
PALMER INSTITUTE OF AUTHORSHIP @ 


sk U-98 © 


Short Stories, Mysteries, Articles. FREE Book Shows How 
You Learn at Home for Extra Income or Full-Time Career 


by Rupert Hughes, Keith Monroe, and other famous authors 
and es. of succesful graduates, Complete instruction 
‘material and professional coaching to nur own style 
FREI Giplains how. you may enjoy an Ideal ‘part ume 
or full time. career, Write today. (no salesman will call), 
Veterans: advise us if you are eligible for Gl. Training. 


© Hollywood 28, Calif. 


1680 N. Sycamore 
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LEARN WATCH REPAIRING AT HOME 
WITH OUR NEW SELF-TRAINING KIT 


Make More AUTO BODY 
Money in and FENDER 
rig REPAIRS 


Finvciioaee) GET THIS BOOK NOW 
EODNLGE tn Your Own Home| 
Cee Send No Money| 
J YOURSELF a share 
Low cost 
QUICK-EASY 
The Help You 


SENSATIONAL PI 
$100.00 Cash... Many 
P Tell us in 100 


pericace needed. Get a good WHAT PEOPLE SAY 


2 Dare en jour own wich liale of 50 

325 Pages of Vital yom -Rest selling book 

Gorers metbods, tools, mae ofits kinds Thousands ia 

gral Hoe fo kt bans . on cody 
ow to, start your own tbo} ‘ot fully 

Lied information snd. ple ‘ 

= oe 


a "WATCH REPAIRING 


BE A MASTER WATCHMAKER! 


Graduates earn big money—many in business for them- 


co caerreionicy pees n selves. The famous Sweazey System of Instruction teaches 
GAD \CETEERS! u cn me | Bet SBe OSS eae ae OAT nt 


FASTEST GROWING CLUB in the WORLD 


NEW @ DIFFERENT © EXCITING Boy Direct From Factory $ NOS 


Gadyet-of-the- Month Clib, Inc: so 2% 


Get Ready lor Big Opportunities! 
ay fr Big Onportantie 


Created especial TOOLS AND EQUIPMENT 


u 
Jy for you “gadget SENT WHEN YOU START GOOD PAY JOB in 


q] DRAFTING 


i 
it'Is, marketed anywh 
et an exclusive preview of to 
morrow's gadgets 


“GUARA 
Paco meee 


NC. 
woles 84, California 


CLEVELAND ‘SURPLUS SALES. 2217" E. ‘Sih, Cleve 


G5 rorutas science 


4, Sonsettonally 


Be ea 
WRIST WATCH ond STOP 
WATCH In onel 

ITHAS EVERYTHING! 


thas Swe) 
Hand, Chros 
Precisfon - Workmanship. 


SWISS IMPORT CO., Dept. 82 
P.O. BOX 5284, CHICAGO, ILLINOIS 


tinal ahaa snd “Ania, Send for FREE descriptive 


today! 
york 


SPEECH SPEECH DEFECTS 


© sis°Chor Gnd ott 


| VOCALON Ins 


1 264 W. 40th St., New York 18, N.Y. 9 
———ee eee eee ee 


Here's how to 
prepare for 


opportu 
nities today. See why trained men get the best jobs. Write 
for your Free copy today. 


ENGINE REBUILDING 


Lp-tondate, practical training on latest equipment. You 
learn mach buretion, trouble 


GENERAL AUTO MECHAN s 


Practical training for general garage work. Et 
haghauto electricity and many other subjects. See shops 
and equipmer ir FREE booklet, 


WRITE TODAY FOR 


FREE BOOKLET 


PARAMOUNT ENGINEERING 


(FS acid: vation 
ELIMINATES S82, Chane 
s TRUCK + TRACTOR OWNERS! 


MAINTAINS 2 
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ptember, 
ONLY 


Thousands of Parts 
For Military 


TRAILER AXLE 
Heavy duty trailer axle 
for many types of trailer con-| 
Struction. “Also ‘excellent for| 
building of heavy farm trailers| 


Inches square and. 70. inches ‘between wheel mounting Aanges. 
Std. width. AN EXCELLENT BUY 
With Singio Wheels. $49.80 With Dual Wheels. .$59.50) 


$1.95 
$1.95 


BRAKE LINING SETS. Chevrolet and GMC Trucks 
Rearies plover of lintigs manutnctured by Americen Brake 


Block and Grissly, Rear Set BLMA No, 634D $2.95 


$1.95) 
JEEP BRAKE LINING SETS. (Grizzly) for 2 wheela, front 
or rear, BLAMA No. 2031 D. 

Der set 


BOBGE AND PLYMOUTH FISTONS with pins 
‘Bore -020 over size, ‘Each 


PISTON RING SETS, Dodge und Plymouth 


FRONT SET, (Grizzly only). BLMA No. 
43D 


Purolator 
31D FRAM OIL FILTER ELEMENT, 
Military Sentor 


egy NITED AUTO PARTS (ae 


1901 TROOST-GRI8OO- KANSAS CITY, MO. 


‘money back guarantee basis. 
4x5 EX, Aero Cont, $.W. Contras 1-2 gr. $1.00 
7°A125' EX. Aero enlarging $.W. semi-gloss Conte 1-2-4. roll $1.25 


9%" x200 EX. Aero.enlarging S.W. semi-gloss Contr 1-4 roll $1.15 

Contr 23 roll $1.95 
9%'"x200' Velour Block enlarging semimatte Cont 1-4 roll $2.25 
Send check, money order or cash. 25% Depotit required on C.0.0. 
orders. All prices F.0.B, Culver City, Calif 


AIRBORNE SALES CO., INC. cocver city. cx 


ONE YEAR WRITTEN GUARANTEE! 
ARMY AIR CORPS 16 JEWEL 


6B porutar science 


PRINT YOUR OWN 
POST CARDS 


corecies meinoc ss say 
tine CER STENCIL" BUBLICATOR 
Sailee Alresing Anoguncemens, Novas: il 
Lebets Fort Pe ieee woes ft 
dete Cores Pei aed eae 
Ee Srelecah al novilen ae 
scant Bok aca 
Phee WHiAt SPER Tey betre 
Se Wate anf 4 eM GuEes C e 
2k Sat ptaald “Aloo days be 
Hive Park the CEM, 
The GEM must sell 


industrial uses, for inboard motor 
boats and Hobby shops. Shipped 
anywhere in U.S.A. post paid, 


MICHIGAN CLUTCH COMPANY 
78 Oskdate St. 5. E., Grand Rapids 7, Mich. 


SAVE ON HOUSE 


‘ORDER FROM OUR ENLARCED 


Complete _epntruton “ue 
eens * TRHiemey 


2442 Went Seventh St Los Angeles 5 


RHEUMATISM? 
ARTHRITIS? NEURITIS? 
os =) SCIATICA? 

we Send jor FREE BOOK 


tescthing the proven, specilined treatment chat has been 
3 soccesfl in comburing cheumtim, arhria 


tells you WHY drugs and medicines adord but temporary 

‘lied Delay may be dangerous. 

LEARN ABOUT SPECIALIZED TREATMENT 
‘Sead for FREE Book todsy—a posteurd will do. No 
obligation. Write today 


BALL CLINIC Dept. 36, Excelsior Springs, Mo. 


ectfy. MOTHERS on WIFES. 
ble sews SEWING MACHINE 


WPLEASURE! 


CONCRETE 
Construction 


New Practical Book 
Makes All Jobs Easy! | 


Concrete 
Construction 


an 7 


SaveMoney onHomeRepairs 
| and Improvements 


Tor home 
Suis and all types of fo 
Sha methods, “ests, repairs, Teinfarcings. Can easily be worth 
Faany times’ Ite cast"on one’ single Job. Cloth binding. Fully 
fiiusteated."Only"$2.0. Order No. 1°on coupon ‘below. 


OTHER DRAKE BOOKS THAT MAKE AND SAVE MONEY 


revealed? 
‘entitied, 
ui Western, OT 


FREE" HOOKLE 
2" pases, ent to 
TYC6., 018 


| WILL YOU SPEND 


Brand New Navy Surplus 


MONTHS... 
te 

= = BUILD A Hew BODY? 
vour HIGH SCHOOL EDUCATION Bile eechecctrestccupien 


ieee 
Dewy coer hes 
LEARN AND EARN AT HOME | {)¢."ocnow te tlt rs 
at oes 

SN peat 


WRITE FOR ’ | 
‘Pree ILLUSTRATED CATALOGUE } 


papers oa = 
T pautcert sarees 
CHEMISTRY 8° SESS 
rt ae eae 

AT HOME 


= ‘ACT NOW! WRITE TODAY! | 
The demand for men trained in chemistry is great. Big FACTORY PRICES 
poy job opportunities are growing by leaps and bounds. 


high’ poy field by Studying chemistry of Romar wate teacy: | INDEPENDENT IRON WORKS 
Le OREEGT TACEMOSE MAGHESTE I TRY | 2416 East 23rd St, Dept. 20, Los Angeles 11, California 


serremser 1948 69 


SENSATIONAL VALUES 
_In- NEW. EQUIPMENT 


CRANKSHAFT 
RE-TURNING TOOL 


with meta case Only $19.95 cf 
See your light switch 


WAAG ENTERPRISES | 
Ds and 9. Ohio 


PAINT SPRAYER 


WITH ELECTRIC MOTOR _ 


DOES ALL ORDINARY Uses 
PAINT SPRAY JOBS //} tocquers, 
Positively unbeard of. 


jobs doa good job—quick. 
Only $10.95 compere. Send check br 
five’ dollar bill for depos 


Dept. 2-0 
70 rorutar science 


Plastic Coasters 
ond Tiles 


EMBED REAL FLOWERS 
in MEW Magic PLASTIC 


The Castolite Company, Dey 


EASY-CARVING STONE 


BE A SCULPTOR! below ie money. Beautiful, 
permanent, imported oriental stone. Various colors 
Rivas jos Use poke! fe, ecto dil ls, 
turn on lathe. > ENDORSED BY PROFESSIONALS! 


iy $uu8 $248 170 es fh $2 £59 Cade 
He COLD plea VANIOUS SIZES AVAILARLE. Thad stad 


SAVE _ON 
HI-SPEED “"h: 


6, Mich. 


OS iS 


Tanks! No Pumpst 4 


SPRAY GUN 


CLEAN HANDS 
Keep them free from 
Grime with SCAT 
pistmiuons wanreo 
SKAT CO. 
Hartford 6 cena, 


MOOR AIR COOLED 
PIPE 


For a dry, even burning, 50% cooler smoke; 
no breaking-in, no sludge, no bite— 

SMOKE THE PIPE WITH 3 AIR VALVES. 
Imported Briar—Si anders seapen: $5. 00 


Ssh ented men 
N.V. MOOR CO. 420 Market St, San’ Francisco 
Send 10¢ for booklet: “Facts about Briar Pipes” 


M0 VOLT, 60 CYCLE, 2500 WATT 


POWER PLANTS 


GOVERNMENT COST 535.00 


SURPLUS 
BARGAINS 


Frew, 2800-wart plants winhout 


6HP. GAS ENGINES 


GRIGGS:STRATTON. BUSY BEE 


LECO chcincemma co. 


Now YOU Too Can Sculpture! 


BERLEW MFG. C0, INC, Dept. 5 


\CARCE BOOKS for 


SAFETY MIRROR 


“REMOTE CONTROL’ 


AS FAR AS 17 
MILES WITH 


ARMY FIELD 
TELEPHONES 


‘Amazingly simple to install and operate. Just 
hook up terminals of two or more phones 10 
‘ony two-strond wire ond you ore ready 10 
talk! Powered by stondard floshlight bot 
Compoct . ... rugged . . . portabl 


Hundreds of uses for quick, low-cost, dependable 
2-way communication around home, shop, farm, 
industry. Performance equais present-day com: 
mercial telephones. Up to six phones can be used 
iaking a complete tele- 
maintenance. required, Each 
h self-contained hand-operated 
checked for perfect operation 
ily guaranteed, Originally cost government 
$39.90 each, 
USED—good, serviceable condition, $ 7.45 ca, 
UseD—excellent condition 8.95 ca, 
RECONDITIONED—(by U. S. Signal Corps)... 10.75 ea, 
LIKE NEW, slightly used 12.95 ea. 
BRAND NEW PHONES—canvas case 15.00 ea. 
BRAND NEW PHONES—Mird by Western 


Electric, Stromberg Carlson and Kel- 
loge. with canvas case. 16.75 ea, 


NEW WESTERN ELECTRIC FIELD PHONE HAND- 
SETS pst, pd, 


We are the 


theusends of customers and. many repent orders: 
“ARMY FIELD TELEPHONE WIRE: 


(illustrated) — 5 
1000 “ft. $6.80. "(mile 
available.) 
NOTE: By popular demand. we 
are now making available 
hard-to-get item for the Arst 
time = 


—SPECIAL— 


NEW—'/s MILE REEL 2-STRAND LIGHTWEIGHT W-130 
ASSAULT FIELD TELEPHONE WIRE. Weighs only 16 
pounds, with purchase of phones, per reel $13.00 
If desired witho per reel 


able from $22.50 to $65.00 complete 
Ail prices FOB Sacramento, No COD. Calle 
fornia residents eda Sis Yor sales tas, 
FIELD TELEPHONES —SWITCHBOARDS 
TELEPHONE WIRE ond RELATED 
tTems 


For complete details. 


money orrek LORIS SALES 
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REAL SURPLUS VALUES 
EMERGENCY SUPPLY TANK 


PISTOL GRIP SPOT 
[AND EMERGENCY LIGHT | 


me ».. 9249-50 


Volts 


1/2 HP MODEL N— 
GOVT, suRPLUS 


KANSAS “city. mo. 


Say You Saw 
It_In Popular Science 
FREE BOOKLET —For Those 
Who Suffer From 


TOOTH DECAY! 


TELLS WHAT YOU CAN DO ABOUT IT 
Learn the amazing story of Deaf Smith Coun- 
ty, Texas, where tooth decay is practically 


S , 
Box 300-D, Marshall, Mich. 


72 porutar science 


STOPS LEAKS PERMANENTLY /~* 


YOU TOO CAN BUILD 


15 RADIOS ay 


walt 


istula May Often 


Result From Piles 


FREE BOOK—Gives Facts 
On Associated Almonte 


sre 
A new, illustrated 40-page book on Fistula, Rectal 
Abscess,’ Piles and other rectal and colon disorders 


McGee St, Kansas Ci 


W MICROMETER: 
igs WAR el 


ERNMENT SPECIFICATIONS 
Block C metal frame with ten thou 

‘on the thimble 
i ‘375 
675 
lack € metal section frame. 
eg by owns 5.00 
650 


rounding surfaces. Block C metal frame. 
‘ond reading is by theviendihs. 4 


io". Block Rat C metal frome, Deci- 


5.50 


1.50 
geend19/32" 30 
complete 25.00 
25 %hdep.required onC.0.0.Orders. 


AIRBORNE SALES C 


An ASSURED FUTURE for You 

& Learn Profitable = 
WATCH REPAIRING /\ 
BIG MONEY WHILE LEARNING 

Study at Home— or at Our aghargs School 


lgme, Gorretpandence Course or G. |. Approved 
ichool Pl Pout Graduate las af choot 


Dept, 200 


NEW GEAR 


HEAD 


1 TLE, 110 volt AC-DC. Bs 
ings ball or roller. 
included, Rotation elther ai 
complete. 


‘ELECTRIC MOTORS 


earing. All bear- 
r.p.m. Switch 


Price $97.50 


Send check or M.O, No COD's. 
PRONTO MOWERS, OLDSMAR, FLORIDA 


SF ovaer ‘sstistsculon Bos 


0 PARTS ‘SUPPLY, ‘Dept. Ps9 


locksmithing and key making 
PRACTICAL UP-TO-DATE COURSE ~ 


Rome-owner, carpent 
vice station operat 
Nardware dealer. gunsmith 
‘Good st 


short Cut Mathematic 


Practical Mee! 


EI 


ius postage and COD ‘charges 
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SERVICE STATION 
OWNERS 


NOW! USE YOUR ELECTRIC DRILL for 

POLISHING! ; 
GRINDING! * 

SANDING! 


On Fiat Surtace 


=? Deas 
Don't let this happen to you! « 
USE “SAFETY-FILL” NOZZLE 7 at 
WITH AUTOMATIC CUT-OFF ns 
Follow the thousands operating servic itions who are pur- 
hing thar owe, investiga! Yoo wil fed any vey 
fn aveycen yur leat. he eens onto au edveried in 
Entry Hine Fo wd te patos 
Getter are Regione to demand 
Een wae 
more fill-ups bees | 
CUTS OFF AUTOMATICALLY 
WHEN TANK IS FILLED y 
NO SPILLING. WASTING GASOLINE 


Polishes 


ED PRODUCTS 


ju” © Bhtcago 47, tMinols 


RICHMOND OIL EQUIPMENT C' 


1419-21-23 E. MAIN RICHMOND 1 


Say You Saw 
It In Popular Science 


FENDER SKIRTS ...... $17.20 PER PAIR 


Fe ae 


oy TELEPHONE E AND. REMOTE CONTROL 
lent reception 


TA porutar science 


$$ GET INTOA $$ ELECTRIC MOTORS 
HIGH PAY TRADE NOW NEW-SURPLUS 


1/28th H.P. eo crete 


2500 RPM. Mini- 


STEVI SC 
2008 Main St. (Ps)Kansas City, Mo. 


Say You Saw 
It In Popular Science 


MOTOR & GEAR ~ 
ASSEMBLY 


Adaptable for garage 


ale) Cees sn ae 


S = 7 

LINCOLN TAILORS unti.{ic.. LIGHT FIXTURES | 108 

PLAY PIANO BY EAR ‘iat Secmieeis 2.0m | Reet 
ipped by 
re 


RADIO CENTER 


2530 E. Davison Detroit 12, Mich. 


LEARN TRIG 


QUICKLY Y— EASILY 


radii eda JACKET 2 f: 


"14.95 | 
AYA NAVY JACKET 


8 ined. Zipper 
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‘STOP WATCH 


= i 
'tuwag S ORPLUS 
AND HUNDREDS OF OTHER fF: 


0S BARGAINS 


Fi POPULAR RECORD ASSORTMENT 
BS on <2. 
eer 


VRE, ey 


‘VEEDER ROOT 
COUNTING MACHINE | P 


We Fi Sie mare pe phe 
htt PES joe 70° COVER POSTAGE AND MAILING 
on BIG CATALGG—-READY. IN. ABOUT 30, DAYS 
‘WRITE FOR YOUR COPY TODAY 


3 5 Dept. PS9 
509 5S. State St. 
CHICAGO 5, ILL. 


Classified Ads only 80c per word per 
To be included in November issue, copy should be in our office 
November issue on sale November 1 


FOURTH AVE.—NEW YORK CITY 10 


‘ad 10 word: 
by September 23 
POPULAR SCIENCE MONTHLY—351 


T AUTOMOBILES 


RAGING Car Eauipment for all cre 
matters Racing Heads Manifolge Carb 
Retrpe Mules, ee. Speed. Tasiructions 
Ed Ttetature 41,00retncea ‘Bret order. 
Ee Motorcraft Gn, inn Great Nort 
fm Bldg. ‘Chicago 4." 

‘DUALTONE. packed Galle 
fornia mutters for Pa aa tare 


leduct from frst order, Dualtone 
26365 India “Street. San Diego. 
“WAPO-STEAMATIO" Water Injection 
Hor less than §1-00) 


Bae ai, vue ca, 
ne ae sat Hereford, 
pelea 22. 


eSSPEED and Powe” Handbook —Very 
latest methods! Construct your own super 
iarger. water ‘coms 


amie 
sey, atatpobie! "Bul 
ters 


Gane Awomative natn 
Hed Er er 


100 ce = 


ertion, payable in advance. Minimum 


ean an Bee 
irene 
ae ee 
3 Be 


‘Racing Cars Tilustrationa, 
is, “higtotcal information "eh 
tah, racers.” Sunbeam 


ni 
Ee pen Seeker tat 
fs ee A tes ee 
{i260 Bot Alvarado. porting alt. 

a 


im 
a ee 


COnTON Goan, ay ea 
ea ae 
Seah cre ana hat 


ial 
1 postpala.culfornia’ Bt. 
ee iacwee “Ge angeler ¥f, Calf, 


100m 
Lightning cesleraiton, bresth-tating top 
‘eed Complete denis Phojomani 
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‘OWER and speed equibient Tor all 
"Tobe “in heads. “manitolds 
fmufters ete. Save on Edmunds. ‘Bdel- 
Pronk "Orteniauser. Meyer. Weland. “or 
Kirudson equipment. Harmori-Collins Car~ 
shatte, Kew illustrated lst aoe. Chevrolet 
8 V8 hopup instruetions $1.00. Give make 

Aiden ‘Motors Oakland: City.” Indiana 


ra Al 


DMrgeciiations! “Corpisie 
it Salford 34. 


Pon 
fe hakaaiond 
Siichay” enlaces! ait 


“thgineering.” Milford 


‘ook Compl 
iy building inexpensive “midget 


t 
Tee, Peseonee,baghnay_renaoule 
Ec w seare 


‘Afmgulsi ‘Engineering stuford “34. 


{feo 


ine 
i i iterarre 8c. 
aise ‘Engiteering’ Milford It. Berta 


WELDING adde to yout profits. Low 


Sit SRA Hobie Welders ‘Pree Catalog 
Write Hobartwela. Box Po882. Troy. One 

from 
he in 


‘MOTORSCOOTER 

iat rary 3 320, 

forbixe’ "feo rta 
‘ats small erent 

Regal motor 


VAPOR tnlertion for Cars. Paster eet- 
eliminates 


ster $3.98 ‘pias 
ie 


California 


- & 
a 

Barts wrists Sarah, 

HEAgaPRERSE oil Ateneo 


CONVERTIBLE Tops—Gumoleily sewn, 
Easily installed. Reasonable "I 
Titerature Ro, 


SAVE gas! Instant starting. “Lektron’ 
Siaranteedt 31 28, ean 


‘TRAILER 
complete line” ye lie ‘Catsion 
S8e Yeon). eet eat “Trailer 
Housing.” soe tofu). Marine ‘Mart. Dale 
falo T-A. New York. 

7 MOTORCYCLES, 


BICYCLES, SUPPLIES 


Meisorolony $3.00: War’ Surplus. Seatante 
An ar oa Aerial 


Garmerae’ £150. 
‘Alreraft Clock 
Srericnn Rav 
Venus 

PROPELLERS. Plans for ice sleds. snow 
segs air boats.” Catalog oe. Banks-Stax- 
ell, PL. Worth. 


7 ELECTRICAL, sUPFLIpS 
‘& EQUIPMENT. 


‘WHEELS! Build wagons, scooters, mow- 
fers, trailers, wheelbarrows, grocery carts, 
baby carts, play pens, baby carriages. ¢ 
fo 1g Free ist, Trulven Mig. Co, 81i B 


Kansas Cit 


“WRITE to America Moto Scool Gam 

123 West Carroll “Avenue, Chicaga 
tment Z Yor tiluste 

‘Parts Book aud Latest Parts Price 


fon." ean 
Soringtield, Minow 
LELAND Electric generators, 28 KVA, 
12h volt ningle phinae 00 eyele, with radio 
ter Stale ato tpn progeny Sap 
SSmpany iu Kast lade Meret, Oakland 


Send 29 cents for ew catalog listing tee 
fd many other sensational bargains in 
teed ‘motors: wheels. tires.-molorscooters: 
Wldget cars, motorbikes. ete. Associated, 
Box’ 1164-08, "Toledo. Ohio. 


Electrical Relasy SPST" DEDT, Interlock 
snp‘ ratins. be %o We ata wire 
Feared bewey Eeevag ia Me ot. Beto 
Rr ah Be nae gis 
Sara" Ninenra Pala 


2_ AUTO SUPPLIES & EQUIPMENT 


PLATING Outfits Por Autoparts, Con- 
nect'to © battery. No tanks used. Outats 
furnished. Pree particulars. Gunmetal Co, 
‘Ave. Decatur’ I 


‘AUTO parts for all autos and trucks 

‘Trane motors, eilferentiais. fend 
Baretors. Also Body Parts, Securit 

Truck Parts, 1913-P8 Grace, Chicago 13. 
‘AUTO paris. Buy direct. Get, dealers’ 

ilaes -Reprement us in Your rritory. 
rite. requirements.” Specify ca make 

Hectinles Autos Parise Factory 

Rouse. 3 ‘8. Ashiand. Chi 


CHEVROLET Farts. Scarce 
belt 
fa 
MOTORISTS, save. easline 
mating overrich, mixtures. ean cars. 
or farticulats See “Watumatie 
i ona. Wis 


jpEtl AB C of water injection, Complete 
spformation “Bree Advanced “Automotive 


eat. sce 
TQS aR, RPS 
les. New Orieans. La. = 


‘CARBURETOR, Ee cet 
service parts, fuel Dumps. ete, Carburetor 
Service, 600 LaPraivie. Perndale 20. Mien. 


TA rorutar science 


ory of bargain priced used parts and mo- 
tors Included free! Mid west. 3839 Drum 
Hiond. ‘Toledo. Obio. 

‘SENSATIONAL clutch operated Motor- 


fare ete. Gal” 998 Erie. Toledo, 


MIDGET car factory built $40, 
$50. 


Ty be. 
Clinton motor ‘stooter 


Bicycle =] 
miles (gallon. Disne for cataloe. 
Bese 285. ined So: Alvarado, Use ‘Sieeies 


Eeday' Company. Minneapolis. Minx 


LAMPS—Build own Originals. parts 
holes any “amounts "Cutatine tbe 
Louis 1°, i sss 
FLUORESCENT lights, Make your own 
Pr Nigeal for home and shop, Complete 
igécincal parts for 2o-uatt tures with 


Setniled instrictians, also 
Helpaia only s2.00" Witte wiuotoki, 39d 
ES Reservair, Milwaukee, "Wisconsin, 


GENERATOR and Moter commu 


‘selenjtim rectifiers! 
sat full toad. New! Abtomadle 
‘Lectralabs:2,, ‘Wakelleld. 


“CONSTAVOLT” 
Bul vatae 


ECTRIC Pencil, Engraves ail metals 
$206: Beyer Mig. 229-6 Dixon, Uion= 


LAMP parte wholesale. 
available or building. repairing. oF ree 


Besplaines Cicage. 
AMAZING Offer. New 7 Hi 
sie molars. 


Electric Gol, 628 Medford St. 
2a Mass. 


‘gasoline! Agar 
ing discovery releases. tremendous. heat 
cheaply’ iron gasoline, Shatters welding 
fonts: farm. tagrory. ation. Sasily learned: 
See’ setsong Welle: “Matinews Mastutace 
turing Go." Red Deer 22. Alberta. Canada. 


iain, ‘Michigan. 
“POWER. Welder 


‘Troy. Obie. 
“BUILD-Uz-Own”” poriable are welder 

Save 8390. Hasy with “Hobart. generator 
is aut engine. “kree,tnetrclon book 
Welte. Hobai ox P-O0t, Troy. Ohio 
WELDING—a profitable trade, Learn 

CR at eat upped achiok in O° 
Wirive Hobart edie’ Seo for free eat= 
cain Sinan i 


ig" ease. Oa 
ae i 
ui th 


TTRARN Air Conditioning, 
nines. Write Don Nelson, 


otis 2. 

SHEDEE Sen TIME DAL aay Cizes- 
tar. A. P. Shebel, 10'S and Si, BM 
Waukee 4,” wis. 


POWER Driven Coal Chutes. for East 
wasy Coal ‘Truck Unloading. 
Himery G0. 34i Ws 10th Bee salem. Oho. 


16” AND 26” size Siesaws. Ten Dollars d& 
‘Dallas. Shell 
3038 W. Hunting Park 

‘Avenue. Phila. 


le. Wheel 
35 be Postnas 

ACO: Whiter ‘Specialty 
Call 


"CHUCKS. (Genuine esteott, a eases d= 
ent Univers threaded 15 


Walnut, Oneida, 


15 ENGINES, MOTORS, ETO. 
ENDING Date: listing 226 motors, in 
‘and three ‘phase, 


ual 
$15.00 each or 3" for 
forward und ‘reverse. switch 
H80: Toe Sea to. Gouatice use tor 
home mechanics. Can be 

sin, Order toa reimedinte delivery] 


ia Et Ses ae 


‘Bachman’ 


No Gow. "amaing 
Fg 


Fierinan Street mochester 5, 
York. ‘Dept. PS. 


ir men. send Tor 
finding tester and A.C. 
Industries, Quincy, 


|, WATER-tiotors all sizes Tor any purpose. 
Rotaty and Sent “Bemi-rotary. Duplek ‘Motors, 
Burliagton. 


vi 
Limited Supply. 
Gh Aevoas tndiana, 


16 AMERICAN POLICE JIU JITSU 


scplus dMiustrati 
‘Three volumes 2. 
‘House, Box aera. Wall Station. YG" & 


18 BODY-RUILDING COURSES 


4 GRINDER for Tat arin 
‘See ud om page 27 

NEW. Erycoeedia_of_lechine hap 
Practice 42:98. Universal Machinists Hand 
ook $2.00, Sanford Sales Company. 138-10 
Sanford avenue, Flushing. N° Y 

HOMECRAFTERS tools. equipment 
machines, wholesale Brice ‘bagi 
Heering. “Grand Rapids 6. Stich. 

METALS: Aluminum. brass. steel ip all 


shapes. Catalog tue refunaable. Fae H, 87 
Warren Street ny 


aes 106 pound, Send 
Entalog. bur Barbell Company: Laynahura 


rey 
BARBELLS, Dumbbells, Bxerck 


p= 
ment. Courses, Free booklet. Good Bat= 
bello. Reading, Penta 

19 SPORTING GOODS, GUNS, 


FISHING TACKLE, ARCHERY 


sands of ems’ (piciured priced) Prem 
Gelvery: Catalog 4100. arive Mart, Bul= 


“SHOTOUNG"—" Rifles” —"Handarma" 

"Ammunition" "Rods" "Reels List 

Toe. PS-Rudolph's, Atchison. ‘Kansas 
BOWS-Arrows. write beadquarters for 


eta tea eae 

ia Ete eat a 
and modern pistol. 
aes are 

aa 


‘model Tene Tyan 
ggetrne © tpi dope® Sporting ‘Gt 
Safe co! alls, 


cote. 
Sails, Maine, 


20 FIELD GLASSES, 
TELESCOPES, ETC, 


Gay Weel th Street. New York, 


~€ ACHROMATIC. lentes, 
gee ‘eines Bray. Séo Walnut Ave, 
Burlingame. California, 
onnTSCRERE 28 Ez 5 ae 
Rover eee a ‘Dept. 35, 
Berteley 4. California. 
POWERFUL astronomical “Refractig 


eitittn alae Spat 


REVOLUTIONARY new ainless steel 
pulse Place across diafeter and ie shoe 


Standard ici aes, 0. 8. Fectnteal Bet 
‘Velopment. Box 685. Port Washington, N. 


Menigan 


S oamial ieee 


14” 200K. 

ex, sox Sedna 38.60: “clear von 
guaranteed. Tagtr 

Tbe guttoik Science Service: Manorville NE 


serremacr 1940 79 


BUILD extraordinary refecting | sele- 


a 


gcope-Principie. of 200" 
Sempiete goles paris including 
Shed and” aluminized “mirror 


in 
West Broadway. New York. N'Y 


REFLECTING Telescope Kit. Consist 
geidiatieter aluminized micror—-Disgonal~ 
ergct'image eyepiece 25x-80x-100x- powers 
Tube, ete. aasemblea in one hour. Inter= 

fing, work. Achromatic platetscope ready 


‘$5,000 YEARLY possible raising Angora 
alia ob Cocoeretive, marketing Dia 


an MONTHLY. Boise Anewe Pa 
gla earuculare free, Whites Rabbtery 


REGISTERED tn 
tyes. Bired. by Chat 
‘Granite 3108 


| $5,000 RAISING Pedifreed 
efed Angoras. Vaughn's ‘Rabely. 
OROSEY Gialogve 100 Ba 
chameleon 25e, Hamsters $2 
Site "Spectaities, ‘Topeka. Wate 
ery ad page 44. Shows 


ks 


“SEE Gulf, Hat 
picture of Hamster. 


“0 FUR FARMING 


POULTRY AND SUPPLIES 


LAME CATALOG. wholesale directory. 106. 
Sales, Sunnyside-C. Iadlaaspolis 


free. Fortune eee | aaa als, interested in_ subioct 
Eafirornta. write for tails. on amazing ew 

Book House ot Bayete. Bees aver 
32 PROFITABLE OCCUPATIONS | N-¥. C-19. 


DETECTIVES Earn Big Money. Excel 
eat opportunity. ‘Detective “Parteuiars 


free. Write, Wagoner. P-129 West 


INTERESTED Tn. 
Roreien Emplorment? $100 binge Foreien 

Service Directory listing Bx ‘aim 
porters. “Ol Construction, ‘Mining. -AVia~ 
Hon ‘Companies. tot tips. for application 
Giobal’Reports. Box 885-8: Hollywood 28. 


Homes 
unit. Box 883-8. Bollywood 


‘Alaa 
Emo 

CIYPISTS—Profiably Basins at bone 

Saeete coprguted Po 


Oaune: S218 Broadway. Chicago 13. 1, 

| METALLIZE baby shoes and other non- 
metallic articies. Fascinating work. Bie 
roms. Shuplaje. Box 1368, Lawton. Okla 


Grower: ee Corydon Wn sae g. Canedn. 


33_BOOKS, PERIODICALS, ETC. 


“TMINIC from best stock priced reasonable 
Carlson Mink Farm. Strombure. Nebr 


fa MILK GOATS 


WATSH Dalry Goats, All about goats and 
goat. milk in big. illustrated “monthly 
Magazine. Sainple copy 20¢. Special Intron 
iductory Fear subscription only $1 (regular 
$20 year). Booklet, "Primer for Goat 
Keepers’. Pree von reauest. Dairy Goat 
Sournal. ‘Dept. 888, Columbia. No. 


MAGAZINES (back 


ao Mar am esti ease 


J HOW To Drive an Ai eae ee ‘New. 
Mlustrated. $1. Stafare Box 708P. Paw 


10 FARMS, 
OTHER REAL ESTATE, 


thekets Re, is 
“ADULT Booketies.” 23c_ Fifteen— 
HOO? Bree catalogs! Tiurachs sprite Wale 


~OGARK Lands for All purposes. Actua 
river frontages, 8. acres "400.00 and up- 
Free list and Igerature. Huboard, 
NSE Minnesota Ave. Gig Kane 
Ratan sigek._aalry. garcen. 
mi arms. for” retirig. tro 
Felts Per Hinting fightie tot 


“happiness. in weenie, aiid 
‘Ouane. AE 


ro 
investors: homer 
Realtor. Box 202 


rent 
es er to 


Dakota, Dependable’ crops, favorable <li- 
imate, Write for literature. lists describing 
ypleal farm opportunities, Specity which 
state. J-W. Haw, 120 Norther Pacife Ry 
St.Paul 1 Minn. 

‘JUST. Oui 
Farm Catalog—Free! Rea. Cover. Chock 
full"ot“baryalne Const=to-Coast 
tuned, 


Bien ete. 
Stout Bens “e521 
20 W. ‘cus 6 


Mo.)4s) 8. Bpring. Los Angeles 12, Gaul, 


80 orutar science 


Be aes Sema 
vice.” 620-K ‘East 


eedior. 10 Eas oh ew 2 eee 


| EXCITING and Strange books. Send 25e 
{oolmy “for catalog ana Private ‘collec 
{g" alee ie ‘collector 


12i9i, ‘North La Brea 
fornia. 


SMART, men fead “Men Only", Brit 
aih's tost Siylish man-aboutctown’ maga: 
Fife’ Fale for es robust amour, bey 


Bue. New Yark 1 
MAKE extra cash taking friends! maga. 
une ‘sunerntlons.Cormidential wholesate 
cae list 212; Tree. “Geseral Circulation 
me sah ‘Widener Bids. Phila. 7 

Bs uame of od.” Pasa 
sere t te In 1948, Send me 
B55 OK Gray ine. ate apeaad Streck. 


35 MAGIC TRICKS, PUZZLES, BTC. 


MAGICIANS". Gamblers’ secr 
cards, ice, Pinchboarde, Sot afachine, 
(aisle 10s, Book Co.. Bok #71, St. Louis 


‘West 4ind 


sricks and yaeeley direct 
| B10, rheron 


MAGICIANS 
Professional” Catalogue. 


Spisuenc: hrc 
Docket, “parlor, 
Stage iricks, World's finest magic. ‘send 
for, Catalogue ‘(refunded “Ars, 
Order). Kanter's, S131) Walnut. Phil 
deiphta 7 Pena a 
LEARN magic. Ventrilogulsm, “Mind- 
reading. Write for particulars. Quacken- 
bien. Big Plats, Nev 
HYPNOTISM! 28 Lesson Gourse, $1.00, 
sMobareh. 38-6 Jefferson. auburn, New Vor) 
200 ELECTRIC Stunts. 110 volta. 
Cutting Sons. Campbell 47, Call. © 
TRICKS & Jokes you've al 


ot never: knew where to fet Write for 
aterm bates 


Go." Room 13208! 431 South Dearborn St 
Ghicage's. 
BE « Magician. Large professional magic 


Taree 
‘gataiog of latest twieks. 8c. Ireland, P=109 
Nort Dearborn. Chicago. 
FOUR Popular Card Tricks with cata: 
oe osie. tlvere, Wo" Baler. edtord 85 
ASTOUNDING Phenomenon! Amazes 
Cénfuees. Mystines ail. Magic Light Bulb, 
Lights up 10 
fection, 


fr 
Sinton Ave.. Phila. & 

300 TRICKS. Send only 10¢ for Douglas’ 
famcus U2-page Catalog $00 Tricks, New 


MHYENGHUZE al 4 dase, poo, 
RTNORRE 2 anne Buea 
iets, Giada Piate Pega 
Ee ae 
Rea colt or eh 
Eaies, Sot eh eons 
es 


Sy forces) Born fo Bart foal 
‘Send 10¢ for wlant catalogue amateur. pro- 
fessional magic. Newton Cotmpany. Dept, 

‘Bonham. Texas. 


ANISHING, Quarter Uk and casiog 
2s¢. Gteruing Magic Con, Royal Oak: 
nia, PRINGS, ,Cmtalogue, Maple. ae 


Ei 
detphia 42. = 


oa204 


St Rew Yoni New york 


~ the book that 


| 


| ogue. 


"FREE trick with lustre Male Ca 
se Hall Magic, 343 Join R. Dee 
Wait 26 Sasebleans 


36_ GAMES, ENTERTAINMENT 


HOME, Model Slot, Machines and Coin 
Qpetated Games. Write for cataloe, weed 
Distributing Co, Dept. P4. 6 South Kedzie 
Ave. chicago 12. Tike 


37 COIN COLLECTING 


que tases 10 a 


oval applicants @oiy 
ov biaits-Seven albany 8 


2 DIFFERENT stamps 10c. F. Tun's, 
Wakeman Ave. Newark 4. New Jersey. 
FINE Approvals, Fast. personal service, 
What countries do you prefer? Pil send 
their stamps. Nation’ Skifner” 438 Locust 
Lone Beach i2, Cait, sed 
[START your own stamp business, Wilke 


oft and pleasure in collecting old 
colng. deivt ide foF 98 page ilusteated cout 
Eataiog. Youll be delighted with It Send 
for'it how. B. Max Mehl. $74 Mel! ‘Bice 
Ft, Worth, Texas, Largest rare coin estab: 
Established 45 years. 


sment.in U.S. 


Broval service applicants. Send 3c postage. 
Tatham Coin Co. Spritgfeld-Ds0. Mass 


Approvals. M. Hageock, 
ookiyn. N.Y. 


ga teak 
3139. Chicago, asi a 
2 DERG a g pe RS 
gh PCRS Tae ra eee 
tha WER 

AUER ney tags on pra Ra 
oe ae 
sista th 


plicate stainpe the New 
ee Lay ge ee 
Hoes Blam weer” fateo Cains Detrot 


COMMEMORATIVE 


ofthe, Seti Rage, eae 
| Seale at a 


Vatican 


Es 


FRE_—Coin. Teele lists. Reynolds 
Stamp-Coln Shop. Flint 3, Mich. 


sock Sea ae 


‘OLD. 
fob ot Bie. Satine "50, 

ry Head. Nickel, thot” Sultala) 
premium pale Yor al rare coine, Sead 
for Large ‘Coin Polder. "May mean much 
ont to. you, "Numismatic Go.. Dept. 30, 
fort. Worth, Texas 


‘U.S. coins lowest prices. Send stamp for 
lists, Hutchinson, 3403 T Street, Philadel~ 
phia 36, Pem 


Money Wanted. Wil pay, $100.00 
‘Bie 


18.000 DI 
SHIRA neta 


3 cam 
uainens” 41 90" Ska "wow ak 
Business” “41 00 Sigu Se: Bos 6 


Canal St, Station: New 


“1, DIFFERENT with, 


ae 


'PACE-VALUE in Chinese stamps 
Wonder Stampe 


IPFERENT stamps 20 each! In 
books of 100 t0 1 a aa ‘Davison. Bo 


= PEA Slump Fiee Wilh US, Approvals: 
? $29 Oukdnie, Chisago 


36 WORLD Coins $1.00, Hurry Elsholz. 
Box 9014. Pittsburgh 24. Penta. 


fany ‘arie= 
fee inchoate commemorates. et 
Gjgnominations ny to 9.00) 


bieest ‘ot i 
Bt ribiat find sorsething veay valuables? 
ice only be (o serious approval ervice 

‘pack if hot delighted, 
tists with each orger 
‘Dept. 88. Camden: New 


i, Mone 
oer 
York S 


WOW! $10.00 Worth OF 


aocrcWhat treasure huni Big package 
asa 
rom Afrct 


500'Foreign Stamps trem forels 
ather nourcesIncluges Stam fr 
ith’ America, Free 


ter seat for 10 tAvoroeal Applic 
fants only. Jamestown mas Co. Ber 


200 DIFFERENT Stamps—cataloging up 
to'ise ench—ouly. Je to approval apple 
ants! Littleton Stamp Co. Littieton 4 
NH. 


“hucacy Antiques others ail Be 4 
Stamp Co. Dept. 10. Lite 


FREE) Cristal-Mount Sample. Harrisc 
x Bids. Boston. Mass 


'FREE.—Famous Americans set, plus Fi 
get plus tne National Parks sei pita the 
Presidential se to the $9. total of 90 


Mentioned stamps. ahd full vparticulay 
Triboro | Stam any. 143" Nassau | 
Bireet. ‘New York. 


i940 SARAWAK “White Rajah’ 
memorgtive. plus Eastern Rumelis. Tsien 
East Africa,” Cilicia. Southwest” Africa, 
Kivangehowan Everything Je with ap- 


Bere. Viking. oP Cimnton 
jrookiyn. N. Ye 


3 DIFFERENT Chie States 10 
list_tree. Seident ‘assopols Mid fr i 


Poproral spwllnate "Bariaster, Bot i. 
ay urinaster, Box 1910, 


‘FREE! Tiny Chinese ‘a ‘War set. 


aspen Sieinele Lawes Ts 
FIRST 

Ketobel 

Brora 


Box 438". 


gl B98 

id's W. Tate Beeeee Blnint 98 

“FOR Better U.S. approvals write today | 
—Reasonable—) ‘Minneapolis. 


SSPANISHE Alf et FF 
piicants. -Plamings: 8 
10S Finewood Sie 


Figs to Approval Ap- 
, Hide 


emus, Harland 6 Me 


niche others See 


UNITED, STATES, Mint #408, =a 
set, Gane 38°F. eas Sel. Only 
Ge, Approvals accompany. Whison-Biaim 


Westport 1. Conn 


FREE! Negro Triangle: Turks Island: 


| See a aS 


peat Benes, 

‘sea Lon tnd snake stamps, FREE! i 
St Mroreuse Coles gators ol attradyve new tary tn ae 
Wabhington 1 Saifvautee's Wines =? OO : 


FAI included), Stamp Trae 40 countries 


108 "No approvals. ‘Blzea, 
bio. 


Bowling 


Paid" Slostomadl Beaton 


‘REE! Mint! San Marino Alrmails 0.8. 


we Largest Stamp (74 x 14 
snchenh A reat" curigaty! Metals Yor go 
Sen fo "Boororaabpaeata” Wau 
‘Stamp co. Sprin Masi, 


Hehe rie So, = | eee aa eae 
“25 DIFPERENT Denmark sent to ap- Jon Stam) Ae ‘Springfel By 
pay Boas, Merad Baste | TRraNGres eae 
Gere me oe ee 
gs CMa is = ene 
= | See : : Seah deni Aare ee 
at —— Enact aa 
jesehotlal with. approvals. mberial, eghae TORS poe ‘them ‘frou 
Box 143 cA ‘club Partiedlare 18" stamp, 
=. 


SOENNY Approval Bargains. Wile DA. 
Pout, tier Futwiler. Memphis Tens 


including Hebe 
Haymax. 133-X William St. 
igen free with 


‘ouage de Whndeor Stamps, 
‘ith ace Chicago’ = 


eat Baby 
Ean “Atreaail--aMap 8 
Hectnaing Die trated, catalogue 
‘Gray Stamp Company. 

Bent p  Ferosto, 

USED 1938 Presidentiais 5c 0c. 56, | ENORMOUS Bargains! 2000 Foreign 
156" ibe, te, 23e- Se. $1" Given fo ap- | stamps 61, 5060, 2: 8900 United states $i. 
Proral applcants BB, Rowom. 218 West | 3000,.$2) Ordey now. Standard Go. Atlan 
Seen'sts Chicago 23. Tit Ye Bailaing, Washington A-4126, D.C. 
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MAGIC. Bag: Deighe 
funy” approvaie 

cago. 

‘A WORLD of Stamps far lel! To obtain 
yo00 Rew Customers for our approval Serv 


augerent 
fa9 “Wilton: 


dime with. your request for oar Barfain 
Fovals pow. Goamepoltan “Stamp Co. 
SRT "Broadway. ‘- f 


Fic List (Goupleie) Tey Raa 
splege FEL male Conspany. i Nasa 
New York TN 


BASS says! At the sign of the old “Horse 


Sor ALL Dinereny ibe Fou Wat ta 
goares Of hew varieties here for your col~ 
ection? Bie" and Iitte stamps.” bisecved 
‘stamp, Commemoratives, triangles. bagi 
Values) Bicolored Beauties! Strange cout 


ana ‘Teoehve special Tonlan Wand. stamp 
ie 


‘Gazceton stamp ‘Company. Bor Ai 
Si DIFFERENT Belgium; used unused. 
pioriis "ete. Catalogs leh, Only Sef 
Fou "reauest ay Weta ‘Frazer, “Box 


market? 
Teuwactive albeies 
45.00 


$80. a 


“STA 
wand Calton) ius 90 aiderent Raly 
Stamps. for 


BEST m 
beaut “nets pelle 


Gn approval 
& 


fable, hogy Write for ca ¢ 
Riulars “instituie of American Inventors, 
Dept. 30-2 go2eckye ‘St. Ne Ws Woah: 


DNUGED Match Book Covers—100 al 
aero, 0 ree catalog Chavis Baal 


46 MINERALS 
& PRECIOUS STONES: 
TZIRGONS, loose. Pure white. Special 


Eircom aproximate total weights sis 
‘00. We ‘ean 


Mit’inounltes Oe types Send order ot 
‘t BY Lowe. Holland 


foe deta gaan 8 
‘St, “Louis, 


eG Sees Rane 
251 Carat, 3205. 
wy. 


“VOLCANIC afd odd rocks from the Cola 
yale Rockies, Odd ah 


eo 


42 CAMERAS, PHOTO SUPPLIES 


CAMERA. 
tures 


weler 120. on 
postcard fr deta 
i Wrightwood. Chicago. 
PHOTOGRAPHY for pleasure of prook 
Learn at home, Practi¢al base ‘raining 
Long established school, Write for booklet 


Segican’ School of” photography. 1315 
‘Michigan. Dept 1742, Chicago 5. 


Pim at Give 


More Gameran Th 
original ‘condition, “Value 
ite with 4/2. Tens Now $3200 

08 ho 


|GMMESilent-sound films. Complete 
renial library. All latest. subjects. Pres 
Eatalogue, (satnple film 106). Garden Flim, 
Str West sath Mew fare 


ABC. 363 W. 181 St. NYC. 3 Bi 
German” Cameras.” Bincculars. 
Tostruments. 


(OLY WOOD films. Color eainple $1.00 
(refunded): Gntaiogs Toe (refunded). Bone, 
Lunenburg’ 10. Muss. 


lence Service BOX 408, Manorville. N.Y. 
PHOTO FINISHE 


THREE prints each @ eaporare roll 4c 
ach 6c. Reprints 36, 

‘NEW ‘and printing. 
4 Stposure roi Sse. Mayfair Photo Ber¥= 


gO gop 
PRPS e e 


35350. Cleveland. Ohio. 


ice. 
79 gach agdhtionsi 


Gr 8 exposure roll deve 
Bhoto Co. Weatherford. 


Drinted 
Box 1476, Miweukes. Wisconsin. 


MOTION PICTURES. 
SOUND EQUIPMENT 


Tage by oer fe toa oe OE 
See ae ee 
dat 

ThE BL Goes 
Cee GT rr 


82 porutar science 


i 2% 3 100 New 


complete with 29 readymouats. Only 823 
Berbald "Ada ie tor art lana mally 


per X teversible pan 
tomatic tena surplus lm! 8-100 foot 
for camera. $8.10! ‘Bulk, “600 
eet sb) Processing avatlable, Plimcratt 
50h Holly aneae Clty Se Misnourl 
SOUND features shipped. rental $3.05, 
1.600" shorts, $2. Free catalog. National 
Cinema Service. 11 Dey Street, New York 


iy how in stock. Tiles 
sity amorous poses by 


ur tree 
Sor9 aay. Be Bene ‘Gorn tot 
3 


‘Beneat 


Henal" Film Suppl 
‘Toledo 9. Onion 


FREY Govle Tat, Superior Flim Service, 


Broadway ‘Sta. (B). 


Sonincor ieiie=r Tala pas 
na GEE SE 


Heated “Close-up. Revi oe.” ere 
‘Traders. Pst. Adams. 
arHLM Movetone $e back Ue Westen 12 


BRAND. fmm sound 
13050 "Bend "for 3548 “pngtoapnie 
‘Sterling’ thampeon. 


"WESTON Folie damm 
4730 ols 16mm #5535, Bonn, 28090 Rane 
Sure, Beaty 6 afleniean 

Making amateur Tree booklet. 
Werwood aiene Gus 8. Victoria ‘Street, 
San Prancisco. Calif 


‘Sell, Rent. Exchange. 


Movies. 
428. Oak Park 3. Ii. 
COMPARE, Prices 100, 10mm $235. 35 
goim $1.25. 1émm mngnaine $1.15. Titles 
Se. Ambassador, 4isa-chuincy Street. 
‘Brookiya 31M 
‘eMOVEE Sim. machine procealig sence. 
ik, le, free literature, Atlantic Pils, 
Bedieg at gee oe a 
'¢ 16MM FIEM Specialties. Catalog dime. 
Warrmgton Piims. 1418" Xmecht. Aves 


GHRES. beactiful girls new lm. Cait 
fornia vg, oida.Hleadiibe rm 49°00. 

im-82-80, Catalogue dime. Batley Films, 
Box 2888- Hollywood 28. Calera. 

mm SOUND projector for the price af 
a ‘Gllent machine “Write Standard. Sales. 
‘Box 1525." North Kansas City. Missour!. 

(25 BEAUTIFUL Kodachrome @mm-16mm 
moule subjects. Glamour.” travel national 

marks. “novelty, Prices. Dexeriptive 
fochiure, ase" World in Color Productions. 
Elmira, 8. 

PROCESS, own mows Sim. ree i 


WANING, Filme “Not Available Else 


utere! Chita "Birth. “Caesarean Delive 
Timor Operation ang other’ technical 
Brecae suteical fim aot by tralned tech 
Aleinns “is largest tals. Al 


‘Boneat St, Baltimore 


SONGWRITERS: Send Poems for Pree 
pisiivation and Oulstanding ofer. United 
‘Music, 116. Salers. 

POEMS Wanied Por atuical Geta 
‘Send poem for free examination. Five Star 
Music Masters. es6 Beacon Biog., Boston 


‘SONGWRE songs. Get 
the facts Ast. Pree booklet, attractive 
offer. Song Service. Sa1-J West 46th. N.Y. 


‘Pularosa De 


«HONEST gulsianding music writing 
offer. Len-Tex Studios. Leonard 3. ” Teas, 
see pooaion. Seti Butte QPS as 
Réaliwortn Ave. Berayn. i 


sonata Rast Service: We Nave cap 


‘Eebers your ise “Cleaway 


atte, on 


feted: 


Maryland. 
ART model films Temi rentals exclu 
get" adit st Nenciose stamp. Revere 


Piimes: Bor 108i.” Detroit 31. 


Pete 'B. Box #493. 
Hi Agel 46. Cali 
Movie Sores 
Make vthen Yourself Pree “Yternear 
Show White Sereens. Danville 2. Tilinois 


Ralls of {a0 anseo fl, ¢i4'10- Dats Bert= 
fee sit Rednate Avenue-6. Norfolk 7. 
FREE, Movie Catalog: sample trie 10¢ 
Goodwiit Company. dacksou Tennessee 
‘AKT Films and Ait, Siides—Study the 
lene (e'our own home: These ar 
fenich the ntimate benuiy of the female 
form, For everyone, who eijovs true Beat 
find for nctigts and art students, who wi 


VALUABLE! igme—eagre Sone a 
Miata Georgia . 


| SALE about. Headphones.” latest com= 

plete Fepair Handvook: including’ “Ragio 
‘Laboratories, Eye-t. Sait 

Caries: Califernia 

| SUNIATURE Til Fite Dist 


Tubes paris. Fite. List 
free, Communications: Ine.. 110 University 
Sonttle 1, Wash 


3135 
ialogue"Century, Bok 1aSiEA 
Colorado: Sor 


3.00,” Music 
tng. fit West dina’ Rew York Ii 
VOICE! Subconscious), Effortless) Con- 
{galt Paschologyt Mind Power $1.65, hr 
Sor. 90 No. Sersey Aves. Norwalk. Calif 
‘SHEET Music Bargain 20 
Art Music. 1638 Broadway” N: 
weDYALGAGHORD. world's uickest,slf- 
Seta wb Rookie Plan key-bowed ale 
$106, "Nelaon “Stssaioa: 1e2-0904 Eammunas 
Glevetand 8. Ohio. 


MAKE Boosters for Cristal Radios. Free 
ipstructions.” Radio Leader, LaVerne 6 


56_ BUSINESS OPPORTUNITIES 


Free 
“Money nites in Soecia 
Recor orp ea 
1300-B'S Onto St. Sedalia, Mo. 


‘SWISS Mule Moverents Amorted Tunes 

$4 98 Direct From “Manufacturers Agent 
lax Company. 333, West 12 Street, New 

York, 

38 SONG WRITERS 
POEMS Wanted to be set to musis, 

fer of Music, £10-P8. 

‘Abeeles. Calitornia, 
SONGWRITERS. Sones Published 


er, Holly 
S507 W. Vine, Hollywood 28,"Cal 
“$1,200.00 PAID Yearly to nex” sone 


‘send sone 
ihaterial now fer free examination, Get dee 
pany, Dept. B61 


falls. Cinema wong “Com; 
‘Beverly Hill 


Decessary, Less than $3 
Gulzea. Literature free Traveler, La Orange 


lake Gone eons ar Ae 


using Be your ‘own Boss. "No. experience 
rn how. Write NA. adver 
ine Siatee 2 


POPCOMN Machines Pot 
aus Clay Eakins Go 4003 Ht Bt 


Bela. Onto. 
‘OPERATE Mail 

gi eprint! wei 4. G. Rao a, 

Dover Del 


ewes 


WEEKLY. spare time. No 
canvassing, “Pree literature. “Teepee Co. 
‘Gleveinnd’3, Ohio. 
Booklet. 
ra 


FREE Flectroplating oO 


" Rhotographie aan bie ae. 


wand? ‘sipually-mavertiged Camert 
bs ‘needs. Accessories. 
‘Tremendous aaies potential, (“prods 
Start small “Capital, Rush for 


letale, 
prices. Lerttory: Bence Produets Co. Dept. 
Ft NYE. 


fom. nuts, oF 
MM, 1920 Rove, 


(CHINES. 
ae. Bae egiie ‘al 
Gaittmore t 


gs aA and Mae ot 
hn ‘Pasaak Dept. ‘PS! Pauling 


‘Ave. Tappan. Ne 
ANGORAS, - Giant” Chinchitias, 
ante Waria'e, most brodtabie. rab 

‘inners""Lileratire tree. Grinstenaa” Ba 

‘Sardsviite- Tilo 

PLASTIC French Bhamel Jewelry Cor 
pee “ieerates manufactring  eouras 

Iniana City 5. New York. cara 


3Mingiana. 

‘OPERATE profitable mall order business. 
Wilte Waller Gervice, 4150-5 East 11205. 
Cleveland 5. Otto. 


Co Fans Ta Ray 
ee ce ae 
Fae eee eines 


‘ave. Champaigat = 
BRONZING baby show Tb buses 
stare goat owe business for’ $85. all ma! 
{etd fipnished. Mtaisaied, Box 200, 
Wichita 

‘OWN Mirror Shap_Reiner Minion 
in Sat tahun Biocttoia tng Sup 
Brices John Sprites Vo" Mar 


SEPTEMBER 1948, 8 


RE rep so ance mtg 
sarees 


Setails. free. McGregor, 
Dept. 23. Mount Morris, 
‘START Matlorder 


oe ee 
rx Genezous’ senples $60. eau 
Eee ee 
eee ane 
See ne Sea 
baby thoes ‘wholesale. 20 style. 
eee ee 
ge i 
See ee comers 
ace ge ee 
Baye Laboratory. Oslanoma City 8. 


a 


Peoria. titinote 


| HOW and where tg obtait capital Par- 
eulars ‘Tree! Star Service, Wapakoneta 


Big 


SCP Geaed Baur] aa 
Gent $1.0 cant Pree dealt 
Eslerado. 


rote 
Grand Junction 2 
{CK Money! “Repairing Car Batter 
sess iat nome! easy tool Write, Battery 
Man. Grand Junctign 1, Colorado. 


Spee Sipe ue ait 
ee ee 


'BIG Money—Spare or Pull Time In your 
gx home, Ro, seiline! spray New Miracle 
Finishes, Plush and’ Suede 


it 7 
without molds Patented mschou. Cemetery 
Broduct, novelties thes, Basement leak 


Feat smaking projects, Hoowiet, 
EGtall tree""Men onigs National Porterles, 
Grand Rapids. Minnesot 


“MAKE, Rut ‘amps. metalize baby 
MAKE, Rubber stamp oy 


ke DlasterNovel~ 
‘Catalogue of "20. idens'” Pree. Uni 
Box 1076-3, Peoria. 1 


Sthome, No experience or mach! 
julzed. "We guppy aw materials 
ruetion’ Witte’ Fruvaco Laborstorie, 
BEG. ‘Box Yee. Boston 5. Maan 
SENSIBLE, proven successful mail order 
wy ete Anerican ‘etter, New Market 


juare Foot Plywood: Jigsaw 
‘Woodart, ‘Bridgewater, 


(AEREE Folio—400, Money Making” deals, 

Businese plans, Schemes. Formulna, ‘POY: 

‘leo ‘Box $72. Dayton, Ohio, 
‘MOLD-Makers, Alf-Cure concentrated 

latex: Lowest prices. Major Chemical Co., 

inna Safe. “cambrlag, Mass. 
agit? MONEY. 


9, 208 for you and-a Home in “Sunn 
galienta Peta Petia, ah tnsorzin: 


“can “devend’ on $1100, Pomera 
Setar 12808-F5 Wwitnlre, Les Angels 2, 


oIsHWORRS 
sell yundveds ral 


“METALLIZE” Gaby _ Shoei, Excellent 
rofits. "New system assures success Free 
alls, “Treasures “Porever. 69-5. Henry 


‘Seed living with 


ce acer 
betere 


Ty Never sities ‘Get deta 
‘Schroder, 231 ‘Bush, 


Coviseton 2 Ky. 


fice de Buses, Noveliy 
3 ee ark 3. bass 


structions 80e:, 
Suara “12-86, “Norwood. “Ohio 

CONQUER Your Strueyieg, with Master 
rormula 0 rides 


money, "Write: Theoerucian. Fellows, 

Box Hollywood 27, California. 
“WHOLESALE Men's Hygienic Supplies! 

$1 Samples. 43.08."Acme to 


ah 17 otal iicbicay 
RARE Opportunity For map tp pwn mor 
noe Business Tilek market 


, Blectrical Appliances. Big Profits, 
Kast Pree. Welmont Appliances, 20 
Hinsdale ‘st: Brooklyn, 
250,000 ARTICLES Wholesale. Direciory 
ioe Publishers, Box 16-A9, ‘Laverne. (1), 
‘Oxiahom: 


MAKE money making new greascless 
doughnuts at home on electric ‘machine. 
Wholesale (o grocers, rue. atores. cafes, 
Namburyer ‘shops. Se 

and plans. 8. Feay 


fe 
eee rac 
zm 


S00. 
Wut and ‘Dall Gust Machines, $13.98 
each Immediate delivery. Weite tor iree 


perseniy. "Howe, Hata: 


GOLUEN 7 
lish and: Operate A Su 
Business.” Pr 


Gireuiare, Cameo Vending. 432 West 42nd 

St, New York. > 
‘GOODYEAR—Has 75% _solids-Natural 
Malaya rubber for molds. Send ‘$1.00 for 


Hat Wyre i Ha Barteylars. Goodreat. 
Btu Lake Geneva. Wis. 

Hospital tnairuciion, Very pred: 
= ae ae 


Grand. Rapids. Atieia 
© 1948 CARD Guide. Saies Plans. Heiter, 
a ‘cheaper results.” Sail” capital. 
uide 1. Tofgemation stamp. Matsonian. 


SQUID tae ake ‘rabber make flexible molds. 
Brey taieple, Chaney. 1190. 16th St 
ksonvilie 
MAIEE Money at Hpi Like T Day Walle 
immediately.” Duffy. Covington 9. Ky. 
300%; PROFIT, selling Snake Orchids 
Dyvour ue Tasocte. Enterprises, Toronts 


quite rh eee ps 
Gace ais mis DS 


fngion. New York 16 

‘CASH For your idea. 280 manufacturers 
peed tnventions. patented or unpatented 
List frees"invertion “Bureau. 208-8 Clin 
ton, Oak Park. Tlimois. 

‘BUILD to, nancial wmdependence. Ome 
Githn ‘snyder’ ‘SF Spring’ Beachwood: 
New Jersey. 


84 roputar science 


} 


srtace te a 
wie Fah ae 


‘SELLIt Baligons. Combs, Specialty Mer 
spanatee, "Carleton “House,” Distr 


weil i 
RDS Olen 


Sores 
pokit salma 


BABY Shoe Metaiiizing Business —Get 
seo a Rae 
Sede niet eae aera 
foe 

: 


‘MILLION Doliaz Fi 
‘outdoor. Indoor, 


Se oe reveals nine oijatanding 
ct ‘Sppartunities 

‘Tosca, proved adcesatul Very sal ‘caple 
Sat auek, rotu.o aellng. “Avaliable 
howhere else. Kays, 334 N. Oentre. Cums 
beriand: Sta 


GET Hundreds Mouey 
business ideas. plans 
‘macing ‘lle tree 
$38 Lexington. Chicaga TL 


a MONEY MAKING 
OPPORTUNITIES 


a. cat 
‘28:B9b ‘Broad Street” Boston 10. Mass. 


LE" catalog. 
39 


1OLESALE” _iastrated— 
wBuigains galore. Sinton. Box 


oar MONEYUAKING candy sppig_ == 
corn, formiias, ‘Send 31.60 3 0 Be. “O" Wie’ ea 
bie Dopeorn, candy tows busines at ‘Bue 


cost, 
Si Toledo. Onto. 


58 FORMULAS, PLANS, ETC. 


FORMULAS—All kinds. Latest products 
Literature free. Kemico. Park Midge 13. 


1200, PROFIT. on, 25a, inestment, Free | 
‘Ogema 7, Wis." 


tities, appara 
Estorweries 


Sr eat PA ae 


5 
ollzeatptane 0 | mre*ifertares Sins, S8"icnesten eee ee ee 
wena Tan Gradpiare: |” conceermaren vqrien, 

& Teheiie Sioply eekiee, Valuable | eae’ Agassi aaa 
tie” Bese meant Ste eee wee 

HARE MALO sae WOR Choon | Fp eta: Waa Send Rede 

ra oes 
Caan ate natig ‘30, boxes of co} information. rocket design 

oath at Baca oS | SOME Sain BETS, | RSS 

eed ee co bre seers 

extra mone a ROTE) Fare tis mes ‘ahd bonuses easy 


Eland, Details feve! Gaseell Go 


‘St. Westfield. New Jersey. is 
AN, cones, money” Qeneral Content 


‘METALLIZE baby shoes. Pin 
mation” ie “stamp, "Metal 
THE-RS. Tampa 4. Florida. 
| SHINGLERS. Roofers earh big money 
Mfetime, “Start “neighborhood i 
a iartrated tnatrucions a | 
a aig mai $i eel ecu a as, Shin | 


er sAtieton. Canada, 


SCHOOL, SeniorsSell classmates Amer- 
Jca's most beautiful Graduation ‘Name 
Gards "Largest Selection. 40’. commission. 
Gutselis til others. Pree sara 
SOME Dove. "PTlas E* Bim BE. Beranton 


FIRE Uerature describing many money | 
mating plans. Jenfins. Atmore. Ai 
BMONEY Mating offers dete feo 
x 884-8 Anaheim, Cult 


ewer average eae 

yorthwhile moneymalin ee 

Eisele loopy Pee) Harald erEahana, S17 
ow Ange i 


“eros Up we. "66 inventing, aim 
ig tems. Byecial cash markers Headick- | 
fon “Arevie’ 8 Wisconsin aa 
abate te Evenings. Gooving and 2a 
Raserviee.“Areyie' 3. Wis mel 
“ENJOY life. Learn Waterproofing Basi. | 

Work anywhere Others  taaking 
(Tiree: Bryan Box’ TOs 


1D You pay 


sinen Free, 
Saar Pacibe, Oceana 


| PRIZE Contest Fans 


Pe 
Cait 


beth st. Anderson. S.C. 


LABORATORY Tesied formula Tits 
free. Pont, Bor 625-PS. Terre Haute, ind. 


sell ‘braze Bled for neighbor 
Write Hubstamp. 35t-B Congress, 


Peete 

series « 

zi 

ae eS 
Eo 


Hi Bs 
baeara oe 


i WE 
wee Soe ae 
SEB Bee ee 
EERE BL ai 
‘AGENTS WANTED 
SSG Fag Bs, ee 
sero oukt tone acing 
Se Se ait 
Sia ht 


{aks or hon Feared out 
Free Booklet, Gunmetal Go.. Ave. Gh. Des 


pupa. Gata gorcatine @ ae 
pe Geiger pire, 


$860." North’ Hollyod ul 
CEMENTS. Dyer for all Paulin Free 
Gainipe “Handbook of Plastic Cement ine 
id" Dyeing $1.00. Gresceut Engineering 
$30 Patrosis. Howth Pasadena Call. 
LUCITE Plexiglas. Any. 
mess Teel 


ie oes eit 


‘AND APPARATUS: 


LEARN Chemistry at home. from the 
House of Winn. Home of Supplies for stu: 
dent “Chemists “New. iden ‘chemical nd 
paratas outfits for Home Experimenticg 
Ehotograpiie © Beas.” SemicProfeaogai 
erate ‘and accessories. Send ise for 
Fetal calalocue. Exiabieped 1991, Jona 
TAB West zurd Street, New York 


‘Company. 1202 
Tiliots 


or RIP Gene, ca 
se. Experiment. Booklet. a a 


Se" Heading Scientific Co. 


Saree 
a Paeermeaetr ae ver 


rot saline een 
‘ores bing pices. Pre 


ia in Selling! Send name. ade 
‘copy, Onportunity Magazin 
‘ot companies WAG Bl 
rience 
jackson, 


BIG Money Quicki 
orders for complete tine Persotailed uke 
Glaled’ Buckles.” Belts, "Cup Bade. 


He SS acts Gee 
fobac tnt enone 
Wins 
Mae aa = 
eSaNE aoa aay GHEY Cea 
te EAE ate 
iad Cink 
ee 
ie 


ae with sensational 


hia op 

oti baie at 

SAY GPa 

ee 

Bas waste Se 

Seni eke Ware © 
vt every 


“Gaowsish The-Der 


SG a 
iss PERE 


n friend 


one: 
‘approval 


Feligious. artic 
facturer. Madison 
Bue. New York 10. ¥. 


Tolles of personal "cards. All” thie plus 
‘America’s “fastest imprint “service 
‘Samples. “Eimeralt 30 south 


QEDISONS, Home ‘ade, him 
Chemicals. and abparates 12, mcrescopie 
‘Catalorue Zoe. Both for 35¢. Na- 
Honal “Seientine Company. 2204 North 
‘Ave. Chicato 47 
EXPERT ch Tiiformation about 


jemical 
problem. Send with 61.50 to Oxterbers 
boratories. 2101 Girard S0., Minneapolis 


So Minnesota 


"MERCHANT seatten earn Big pay. Com 
plete infermation Rew these jobe are se~ | 
fired SLO 0. Colle. ‘Bos eit, Sia. TE | 
Ep Angeles. 


anaiyt 
Gataioe toe, Bes 
SoU Me Bie Hope Ave Rochetter 1-30 


$25 YOURS for selling only fifty, $1.00, 
boxes, ‘new exclusive different Christniag 
jon cards: ‘uiso extra cash 


SGIGENTS Wanted (or out Biot Machines 
and. coin ‘operated. amusement. Games im 
Yorn and community. Sell to clube 

; | Eee or start a route. Webb Distribe 
Bept"Pa0,"8'So. Rede “Ave, 


5 


‘SEPTEMBER 19. 


NEW exclusive Xmas photo ereeting 
cards, amazing value. big profits. approval 


Sampies.. Spooner Greetings. 115 Chauncy. 


ReetUe AAs ones Now 


neue a ne 
oneal 
Sar anecoris s 
Beat eer tan as 

See seta wl 


‘er 
Company" 1700 ‘aren ‘Bt 
hia Pra 


sources, Moneymaking plans. increase your 


Income, Write Heynard Station, -Smith= 


Hela. Ohio. 


ASTER AO Ae 
cd ile iter‘ 


“ 
iNerplated Ware. articles. pieges, Silvers 
treaties ee SanensDiieibators 
Rruprocess Products 


commission 


Plater brane copper 
Wanted, 
Aurora, 


exclusive, 
i 


SCHOOL Sentore--karn 40 


EASY profits to 100%. Sell friends su- 
60 Christmas As 


ior valve 2t-carg 
Hortment. 50 for 81.90 
Gite 


Wrapping. 


yen Too" Sear fae ‘ool 
“ool 
wove. jug Send 


ties. Catalog complete line Free. Philip's 
Neckwear. ‘Beot. PB, 
New York 

‘SHINE Shoes _Withowt “Pollah”_ New 
Intention. Lightning seller. Shoes eam 
Uke airrog amples seat on tral, Wrte~ 
NEW extra money plan, Make up to 
100% "prodt-=without experience “showing 
Ghristinan. | Evers ‘assortznente 


‘profits to 100% well 7" 
ara, Palit Weappin 


EVERY howewile @ Tor auto 
for details two 


oy Darpy Corporat 
“Bs. 24t Gedire St. eee ad 


fuea iree! Proveat Work at 
2 oaai Pa 


Ket sie 


Tnen ino University, Seattle 


SCHOOL Seniors! Your postal will bring 
gue conde, ewick-Gelt Caraon’ of pone 
far Guaduation Name Cards. Binceat 

ites! Only frm giving free soutente Cheat 


fang Card Case. Don't mas out! Hurry that 
wpez | postalliy Craticards, ox “238(M,  Pita~ 
30, Pennsylvania. 


feed clothing from. home, 
gue Bess “aul, 41.25: “Lenthet 
Jackets) Bsc. Qversoats. bee. ie 


‘iarnished. Boulevar 


‘Christmas Cards. 50 for $1.00. 25 for $1.00 | Art. 75-MB West _VanBuren. 
000 Hresrany, ausogiments von, appteval. | nationallcadvertised guaranteed product. 
‘Thomas Terry ‘Studios. 99 ‘Ave. | Unuraat 
ie Wattle, Sas, fie cara untied 
Beets, ew ork Gis 4 Se fady Kae uerpnty fa | Canal St New 


ENTIRELY, new—entirely different pe 
olailzed. men’s shoe ine.” Ac 

{missions to $2.50. Bonuses. personal dis 
Sounts ree seling igi Concordia Shoes, 
Pod West Goncor 


6 rorutae science 


‘Gor 303 Fifth Aves Dept. P6-9. New York, 


SEG Cut, Saleen. mals, S100 
fikire “Ribera Sonus! Invent nothing “Be> 
Deriency unneceseary. Over 60 vies, Pree 
Dutt Seerte Shoes, S-3, Brockton, Mass, 


oR faneee 
ae 


fence unnecessary. to start, Wonder! 
Poriunley Sie w'Gute plesiant rostabie 

siness) backed by worldewide “industry. 
Write “Ratieigh's, Dept. 1-U-Ps¢. Pret- 
port. 

MAKE. $15.00, to $25.00, per_ da 
Lae ind Biatra Latte tab wifey tllet 
fertieles, cosmetics and other products for 


m sraie 
fiat powders. pomades 


rains. ‘beown creams, favors. remedies 
Bhd any lier fant Gellege te ur tea 


2 __ AUTHORS SERVICE 


T WANT New Writers to cash Hundreds 
of! cheeks for" $1 to. $100. offered each, 
font The casiet ay to” write for bey 
No" previous “experience ‘Send 
detail No abugation. Saunders 

“i67— Ine 


73____ BUSINESS SERVICE 


sides Ausun. Texas 


es 

See rere 

eeey 

$1 canTOgNING GQ EATEN, 
Sad ae 


JUNIOR College Diploma through, Home 
‘scudy, Liberal Ars and Christian Educa 
ton University Foundation. PS. St. Au 


"HOW tp make money with simple cat- 
toons” "A Book everyone who Likes to dra 


38 nage So 8 CE Ae ret | ting lod Hea! dalitatie Sei” So 
pe man, balance, Be Yob-C°“Pleasant ill, Onio. _— 
frcomali to ader,ins nex | , FOR an, extremely prufiable. Wetime 
"pol be ‘Lous | business “operate "a Collection’ Agency: | | 9 ALPHABET 3 Numeral Pattern Seta 
Broqutis Company. ' kuGarnaid Bia. | Gredit Bureau, Bacily earned, Pree elder | and Gotaiog, 61.03, Sigh Levtep Bisritue 
Devt. P8-8. Chicako 19. Minas Gole se! Ausoclater, Syracise 2. New York | f 102. Mineota. N.Y 


SILVER Platine Ligula 4 Nugilve). 

fitratieed” genuine sliver fais, 

Siverpiated are "articles. pieces, ‘ive 
. Nexelusive, " NuProcess ie 


Dual-ieays. Pin-Up. Lamps. '« “orsplete 
Rtas ‘and. incandessent’ fs 
{res covering every emieretal nda 
{risk feridentia’ nec. “Alpe tates lat 
Our sucuess whether ‘you choose 
leaters.“ditect™ straight. commis: 


tne 


sion 'or distsibitorship on our tapital. Get 
et" now with, ou 


rowing. Drogressive oF 
started we. will 


ses 
everything ‘heeded to start at once. fe 


chided. Ip costs you nothing. "Rush bame 
uckty—Teday-ad "start makina eat 
Hoge” Com 30-OQSoth, 


les Pee. Cyphers 
furon. Buffalo, N.Y" 


WAY Don't You Write? Writing shor 
‘stories. articles. ete. will enabl cay 


SQN pagar glean gC haa OT SS 
oR SRG AS TY Ghee 


75 CHALK TALK-STUNTS 


CHALK, Talks Taughy Preaveind PIO: 
ean rate 
omit" balda, Gahtoan, Wiscodain’” 


_ LEARN typewriter repairing under 6.1 


Bull." Adding “Machine and. ‘Calculator 
courses) available. For information write 
Dept. PS-0, Capliol Benool of Typewriter 


Mechanics." 1528 New York Avenue, ¥.W. 
Washington. D. 6: 

LEARN Dental Vechnician trade Ten 
simple lessons $3.00. Grant Laboratory. B 
Loe’ Angeles. 14 Cail 


dng, uly 8 al 
‘tna oitus “Wide variety for men. women 
children Nestea. serene. 
eens, “hantrs "Sie, “301 “Boston 


‘ALD Kits, American. Swiss “watches. 
et ind hes ‘etal ee rant 
sini ahaa piace et oters 


OG. money weling Guarescent Thing 
pate op Madutnetret ino tet hr 
Gonapiste line: Latest gealgha: Low prices 
Free! Ou Bess 


EE ne: er Sag as os 
ais a a 


va. 
= a 

joes] Qpezmte sour own sim = SBol- 
la oe fang Tax Secy- 


6 ‘TYPEWRITERS 
RECONDITIONED Typewriters, Prin 
ing Devices. OMee Appliances. Supplles 

Bisieerah. Kine N.C 

7s RUBBER STAMPS 


DELUXE Cushioned, inaexed knob 
handle; ‘Fhree lines #100. two 5e., Quick 
Service, Catalog foc. Warne Stationary, 
Sow pe4a. Havre de Grace. Marylund, 
QUALITY Stamps! 3 Lines. $00, 250, 
Letlerhenas—Euvelopes.” ¢1-80." Catalonue, 
ohson Press. Box €-1, New Yorke Clty 26 
3u_ PRINTING OUTFITS, SUPPLIES 
PRINTOMATIC” Gelt-ceeding Boje Card 
‘Stencil Printing. Duplicators. #9:80 
Office Size Duplicators, Speedoprints, 1 
oh, PRROETRRDS, 634 40 "G Liters 
Free, Pittsbu writer” Supply, 
WE Pourth ave.. Pitteburgh 24, Pa 


Box 463, Nasieite 


“LEARN Piano Tuning Prepare 

eet in faseinatiog.profension $5,000 year 

‘Sssiiy earned "Real security pleasant tasy 

ore, Bp protean Eavine 0 wel can be 

antered £0 tural le: 
eto get ahead chic? 


Tor Caz 


"Tusine Box 62 


ohBARN, Math gt one. haivigualbed 
ence ‘School. Box 71, St. Johns ‘Station. 


Brooklyn 13_ N.Y. 


CUTS: 1900 designs, ABc, each. Cae 
aime. 337B West Mason. Jackson. Ml 

PRINTING outs. tsps. Send dime a 
intustrated supply book! Kelsey 31-8, Mer 
gene Gonnectieat, 


Tome-made 
free, Novelty shop, 


_ PEASTIO Printing Cats, Make vour own. 
ew Piewplate Process. Plesiservice, A= 
Hole 2 Wisconsin 
STHINTING Presses Type Supplies, Lists 
ae" Hhurubaueh Service. Loysviie. 
PRINTING, 
TIGHAPHING, BTC. 


Beatie 
‘Downe 


wi 


LEARN Brickiaying Complete home Tn- 
athetlons by expert: Me Wall, Pines) Be 
Ssckson. Mos. 


“SHOE Repair School. Teach you quickly? 


cy 
{HINGUAPHONE Makes Lannuases Faay 


LANGUAGE OUTFITS 


ie SST rar Bi Ba 
Box’ 3652-8" “Philadelphia 23. Penna 


| SPEEDOPRINT Duplicators Suppliss, 
Accessories. Free cutalomue, Roberts 
Stppiy. Farmington 2. Missow 
SEND loc Now. for our i ice 
ust Hetundeg. fist order, ‘McCall ‘Press 
(Psa 1326 South 2th. Omaba s. Nebr 
250 BUSINI 


350 fia ¥ 17 BOND letterheads. 790 en- 
yeloves. 's3.00| postpaid’ ‘Sidney Johneod, 
Bon’ Hiir Ark, 

BUSINESS. Fonoual Glalongrs. Sule 
How Printing “Company.” 111-23" Eunice 
Webster Groves 19. . 


Ioeue. Mere Brintery. 155 Lenox, 
It 'Sew York 


sepremaer 1948 87 


“A QUALET® rnine Bane. pep 

Poe ee 

ee _e 
TATENT ATTORNETE 


INVENTORS: Write for fee brochure 
safeidence of invention.” Labiner” World 
Buliding, New York 1. 

"PATENT practice beiore OS, Patent 
office Validity and tnitinement wnvesti= 
trigence of Soe Stion Yormarced upoa 
Hatred Patean Attorneys, “suite as 
Sissisth St. N-W.. Washingion §..D. G. 


MOST complete Tustrated _Catalog— 
“GtRG. OS" Model "Railroad Parte ener 
published ‘Send. Se, for belie, 
Satz Gates Aves Dept. 6 ee 
‘SHIP and Yacht model fUtings; blue 
feiegtrt ange emt 
‘Ave, Raye! Oak, Afich. 

RADIO Control Planes. Complete. Less 
WB Hobby Center. 


BUILD Historic Ship Models, Complete 
Kits de fo. $8.20; Send 100 for catalog. 
Hagen) Models) 21 'West 16th Street, New 
York 11. N.Y. 


Detrott 10. Btich. 


SnrTota; win oes 
sp PRReaata: Saas eT 
Ee Geter nats 3h 
Man Wasbington 1, D.C. 
Sevttone ies oe 


‘to protect 39% 
au Ghieas he dventor te, fumniiar 
wt 


tent matters. fe should. engage a 
ist 


etal re 
era tection a 

‘tafccord Of fnvention® 
form will be 'forwaraed to 9a upon Fe 


Wert “without ot 
SrBriem, Harte acon teeistered 
Baten aitomneta SaaS Bistiict Nationa, 


PATENTS" Trave manta 1ing’G_Wie- 
Washing 


cathran, 36 Mcbachlen Blue 
fon D.C. Regi Pa 


t erst, aries so Atty tied 
Sitite’me, without cblkation. for intormas 


secure a Patent 
ers (Formerly Randol 
itlered Patent Atty: 
‘Washington 1 © 


INVENTORS 
Right. Bend. tor 


8 Columbian Bide, 


<a Ba, FE 
aa Fada Pie 
ie ineneh suas meatriee 
weedeat Baste Seyi 


PILE Patgnts ¥gareet- Foforgatign Pres. 
12 A Manhattan Ave. Brooklyn 2. 
INVENTORS —Send. 


on, also “Evia 
orm Vicior "J vans & Go 


iSite, Mode) apd yacht, supplies, gam 


james Bliss & 
inte St, Boston, Mass." 
SHIPMODEL kite and fittings of authen= 
te design and detail, Mogel kits include 

rigs: Seherman. eutter, clipper, New cat 
Shigwigs, "Folio 40, ai 


Go. Tne, 


TG ‘sour patent 


Tiaws encourage 
‘Our ies 
ofteret my practice before the US 
as fo patent protection and pracedure 
ehpatent procection and 
and “invention Record’ form atvonce, No 
Shlisation. Merrow. Berman & Da’ 
feayteritered Fates) Atorpe 
Victor Building. Washington 1. 


the development. of inventions. 
is 


fata Peatae Satie BE 
tg eae ge 
Cleveland, Obi 
‘Svenona fl ae a 
pnt, Seance a 
ee eer 
faut pice eo ane 
Eee ob 


wa FOR INVENTORS: 
“SINVENTOR'S Guide™ free on request. 
Prank Lederman, Registered Patent At- 
Comey, 164 Nassuti St.. New York 7, N.Y. 

INVENTORS: Without obligation. write 
for tnfermation explaining the 


BRASS Gears and model suppiles for the 
Ge for cuttin: herve 


team and gi 
fraction engine 
abe" 


mictals, 
‘Charles Cole, Ventura. 


‘MODET, Gas Engine 
lars Joe. Ataskot, 6806 Cross 
BMG, 

1 _ HOME CRAFTSMEN 


QSPBGIAL 77 Full Sized Patierns, Lawn 
ities, $1.00, 


7. Baltimore 


ms 
gs is 
tiaar hbtns: atc elie 

LEATHERCRAPT Supply Catalog free 
gee ESR IS FS 


LAWN chairs, garden Geures, furniture 

povelties. toys. etc. a8 popular plane with 

Full aise’ patterns.” $1.00. Mastercraft. 98, 

“oar ‘Olcott. Chleago 31, Wines 
KLONDIKE! Por Je 

guy dowel 

fhzers’ abl 


Saringe. finished ahd nfiianed ‘chains 
eine clips, "bends, 


‘haortinent 82 
itr Bt sd Alto 


3 pound ote S400. ample, pound. $100, 
repaid oniy’ aferchandiee SuRstbution. 10 
ch Sizeet New. York 3. 

ESSPRCIAL Offer: 09 full se tay nove 
gp, isen ornament patteroa only” $1 
Bostpaid. Lynde. Box 109k. Med 

LAWN chairs, warden figures. furniture 
poveltis. toys. ete'- 68 popular plans with 
Tah sge walters ‘sok Mtanercrat a8 


cao 3 
ooo 


> Gaver Ne Zealand, Mane 
SEP Dea. astute. “herent 
Siio0.“Gaiver, Box it, Pullerte 

DEATH oatne cating A 
pew Patterns and struction tap aw 


sie af gegen aah 
Pea ak a 

Sopris wet Bae Sale, Saige 
user a nears ae 
ieee Stina tar aie c 
es, 

SSTmERERART) ing aE at 
ae eR 
gh rater aia 

38 ‘MANUFACTURING SGRAPTEMEN'S dein” Maboesny apd ‘Manor: 
en Pe ee 
oSGGRS Seema | Se eek OE ae 
fe Monris, wones svrruies — | athe wage ye gen wou 
Soe Te | SAS PT, Tt hs 
Srieett dh regi (PORE. nee a arremy | Semee g" fase tae at 
PATENT searchers_reliable. efficient. air | for richly iDustrated fully descriptive cat- | Sood 3. N. J. 
aaf GRE Wits Tee | Hees Reet Nie deers | Sa toa aes Rae SE 
pee Ban | Hee onee aaeceetea ceric! | ee EEG ame Pa Ee 


Service 109 Albee Biag.. Washington’ D.C. 


POPULAR SCIENCE 


Dept. C-45. Halesite. Long island. X.Y. 


ror, 


SHELLCRAPT—Create, attractive Jew- 
‘Book free oF 


$058 up ire never 
York 10" New Yor 
BIG. Profits From Small Bis of Wood. 
White Dolitouse Novelties. 19 Baker Steet. 
Saugus Massachuse 
PINE Size Music Wate ( poued 
ent O16 ont" 06" and 06s" dlameter 
Sb ‘Portyina’ in WU's.A. Seastrand, Bok 
ea Worwester. Mass 
92 _ BLUEPRINTS AND PLANS 
“SPECIFICATION & Prints of the frst 
suecess{ul permanent magnet motor $10.00: 
Bis right to make model, Send ten cents 
for" literature. "Gear ‘Altman, 150 
Broadway. New Yore 
BUILD Ir YOURSEEE 
‘STREAMLINED. Built-in lichen cab 
neta to At any Kitch 
Hone shonine “pvofetsunal™ contcucticn 
fethods. All Yor'si 00: Thember! Co.- Box 


| ZEOLITE home water softener Plans 
Dullaing your own si. Materials avall= 
ts ‘ke 'Reticn ae. Go. a 


“"BUTED concrete block machines. port 
ble aw mills shop, home. farm machines. 


Flog amokers, For 
ite 668 38d 


ives Ge. Pi 
Feratgre 


aking 
apie 


SMARE enpEing pioe_ briny. Bis and 
semi bend fof eirciar secnelwsn a 
ar ba West 


SECONDS 
wu gr a = Fic 
ets. 


‘ita ‘Street, New 


heap. Free, cag 
7 alae ioe N° Fratiklin: Chicago 


suine 
Thimols, 


100 MISCELLANEOUS 
"HOW To Wir Prize Contests” Amari 
Booklet $1.00.” ‘Box 28S. Jackson 
Heights, New Yor 
LOCKSMITHING. secrets Ey ae 
lock repairing Tenens 
Mistrated "Wexler. 1W. 38. 8Y. 
TG: Mati ler gear 8 
gitectory "2Se. “Harvey Teevie. 
REE Anoriment. 
feo. Atte Indians. 


ame ited 
Decatur 


‘CESSPOOL, 
Septie Bend. ck 
‘HYPNOTIZE! Control the minds and ac. 
fof others! Completely iilusteated 


athe teueet ripe be 


Prepaia 
‘DID “Moses write Penuaguent” JE 7 
Han Bividence Leu rhe, News 
<CPANNING  Gold-—Pree bistructions” Gat: 

suowe ‘Tmining ‘booke™-auppiles. ld” Pros 
pector, ‘Bist 

PRODUCTION Machin 
Send Prints. Goidammer, 


‘Small Tome 
jureka Springs, 


‘CONCRETE Biock Homies."" 37” page 
ooklet: drawings, instructions on how to 
Build. é1,00. HG. Lightfoot, Civil Bai 
Beer, Richboro. Penna. 


‘WANTED: Machine (provement ad: 
ser. Design, build small operating nits 
QR workihion. Btandaré. 6S Duaie, New 


{HOUSE plans. 
Lowest chiurees, “Baye 
Realty. Austin. Texas, 
95 OLD GOLD, WATCHES, ETC. 


“HIGHEST Cash for old, broken Jevelny- 
anil Gita eet: Wate Wags, ver 


ifeations, Prepared, 
0%! McDonald 


Smeitine'co.. 29-¥ 
96 TEWEERY 
~JEWETERS supplies. findings Tatest 
ggitioe, ioe, Geiree Basten, ot Noes 


legheny Metal costume 
inet fy gusranteed nonstarnishing 
te earrin ‘bracelet 


‘Gow 251 Market St» Leeeh= 


Jess Products, 
Dare, Pa. 


STON Your friends with genuine. op 


ah 


Trilliant-wiite “Zireons. Cu, "pol 
roused fst fixe dlamnda Area 
he diter= 


<_ MAKE Your Own Jewelry? All tapes of 

 Rigstic aad metal cameos Beads. 
ulus enniog, 0c, Hobby Art 

‘POD 276. New York 18, N. ¥. 


Vernon, i. ¥. 


] MANUPACTURERS _(medical-othet 
Suffolk County Distributor. Box 1 Isp. 

“BIRD Baths. Pots. Urns, Benches. Pipe. 
Made at-home!" We sell forms. ‘Concrete 
Machinery. iickory’ 3-N. 6. 


aes Beate 
Laie aa aie 
ee ee he See oe 
en ge 
Fireworks Go. tne “ae 
Erinn sais oa 

feet ene See 
pera ROE 


‘Beans—Dosen er 
Menican Progsets 
Main. Tulse 3. Oklahoma, 


er ytacc 
Go.. 126 W. 


qitEN! Large size, shoes 


Taree 
ettapectalise tn large. sizer "10. t9 16 
Wiauty Aa-EEE Oxfords Hi 

Those Otiaranteed xtra quality 
‘Mog. Kingsize $93. Brocton. 


ea 
jaltimoré 


Te Saryland, 

{FAMOUS Bostonian” Shi 
Production Avai~-Tius tationally kaowa 
ict hake. feat 63, ‘makin one of the 


ot inst eile’ quality ‘umes te 
‘eat safes, No investment. dmmediate come 
Eso eeabtinh Sour ow Dunnean) Saks 
tp to $8000 year! ios 
Bostonian aig. 

Mats. 


‘SEND 6 ties you're U 
cleaned. difierent. tes. 


Bi oo — Lyrica Wie. 
Hurnot Publication.” Butebuters Wanted. 
0.00 Thotsand, ‘Sas ine Bn 


WARE-ROOT, Fasy Short Cut ise, 
ineback A&M, Suilwater, Oxia 

TWENTY U.S. Army Shoulder Patches 
ur Choice $1.00. 


Stiwaukee. 
Tor 


cane. 
FOR SALE— MISCELLANEOUS: 


Piast tietal 
HENCE carltles lbuguergue’ Ne 
To2?_WANTED MISCELLANEOUS: 

. Armond, 207 North 
ia timose 


“ANYTHING of val 
pith Street. Spr 


Mails.” 25, will Keep |“ aecRCURY—Highest prices. Pree Gon 
‘ail box full for three months. Bentz, jereurs = 
‘Bail box full for no Eas ete y Terminal, Nor 


'HYPNOTIS. ‘Supeg Mem 
on, Seli-elp, ‘Oculisas Beagle. Sexe- 
fakirated cataiogue unusual Power ‘Books 
nig “ioe. ‘Rot fecommended for. minors. 
Power Publishers, 84. 190 Broad St. New= 
aes. Ned. 

‘ART Photos! Sample 6023 for $1.00. 
Post Offce Box 201L. Phoenix. arizona, 


paid ge ome workshonproduats, 


Delite: free, Some. Workshop” Sales. Bu: 
Feet. Devt. 8-1 Great Lakes, 


‘CACTUS. box of 5 varieties $1.0) post~ 
ald) ee catalog. afexicam Curios. 


Evansville, Indiana. 


serremacr 1948 O9 


103 FOR THE HOME 105 ADVICE 120 CANDY MAKING 
INCREASE the value of your Rome with Tp be prevented? Book 

Ornamental ‘Ironwork. Pree velzcular. | let free. Vanguard Reports 3009-L Mfc 

Berry's Procucte, Parkersburs: W.Va. | tary ‘Road. Washington 15. D.C. 

308 FERSONAL 106 ADVERTISING 


WOW You can Gnd out! Information die- 

getlndeteloned, Any matter person. prob 
eve,” Personal-Blisisess.aseig 

fons. undertaken. Ni 


ADVERTISING Sensation! Reach 3 100 


Saceson. Chicao « 


24 WORDS in 64 Weellies 9458. J. Dat= 
nell, 730° Hays. Jackson. Tenn. 


RUPTURED? Fosltve comfort. Pg un 
¢ ‘o steel, no elastic. Write Smith 
an, Sauer 


ADVERTISE: 24 words. 40 New 
$250 Thats Free. “Aavertising 
225-B Dixon. Uniontown Pa 


ere 
rea, 


HAIR. Falling? Dandrusl? Wri 
qtoloytae a Lees Steaet Pmiupabury, NS, 


MAKE Priends Everywhere. Enior friend 
snip! immediately, Copyrighted, Therature 
laine details, Helpful. Pree Particulars 


ont write Strone. Box 


Graduate ‘Dr. B. Long Box 378. Los Ane 
felon 83. Calif 2 

RUPTURED? He a different person po- 
sitive’ comoge with Rny good trie Tne 
fpatlon 1410, “Dixon Service. Box 33 
Dion. nitiots 


BALDNESS—can Te be prevented? fe 
soft health to vou tenfp "Give your hase 
chance to Rrow. Free booklet” Vanguard 
apart, Seobs5 atittry Road: Washine= 


ec PROPHECIES of Danie.” 50s Busta. 
Box #1, Cathedral Station, New York 25. 


“ART. Scenic photos. Sample 38¢. 4— 


FREE to climes of Dapdrull “Thinning 
Hair. Dry Hair or Dey Sealp. i6-pas 


ADVERTISEMENT Writing! 
BO, ee! Windle 
Pe eee 
ee antes, topees Galea 
‘os ‘GENEALOGY 

TRACE Var Gea ih “ORT 
ee Sa ak 
WEG" Wc btn Gils ea 


110 ‘TAXIDERMY 
~ FINEST Glast_ Eyes: Taxidermy Sup- 
les Catalog “Pree Elwood Company, 

238, Ouisha 3. Nebraska, 


12 CONSULTING ENGINEERS 


Powerful 
uterature 


__ BINOUNCEMENT: Managements; Bual- 
tice or assistance on managerial wetnieal, 
tr ofher -probieras? 


Ghatiaecria 


: sb 
 smnaie Saat 
me) 


Ts MAGNETS 

MAGNETS 2° times ath 
unico ses Sates Compan 
Sac 


thi 
edo 


131___ TREASURE FINDERS 


SEBTAL Detectors. The Very Latest Gir= 
cle Fite Titeratre, Headed Metal De 


teed and. unsurpassed. inefficiency. 
Weatherveight tuodels. Tine payment plan, 
ee ‘Research Labor 


DETECTIVES 


ist 


“DETECTIVE Training, Phillips Secret 
‘service, 19110. N: Kenneth. Chicago 38,1. 


“DETECTIVES —Work home-—Travel, Bx- 


4 DRAFTING INSTRUMENTS 


DRAPTING Templates. architectural 
mechanical Transparent plastica, accurate 
Eikoute, simples arawing. iltatrated 
folder tree, Timely Templates, Box 2008 
Golmbus 9. Onto 


Bor 1 


Pience unnecessary." Wejte | Wasoner 
Bois West aon Ne. NY 
Te2____ INFORMATION 


gence 

iy tl a ae 

Ta eee ate 
eens Sacha et ee 

Aa eee 
oat Ses 


‘satiated 
Soot Ersue” Pubusher. Kingsport 1 "Fen, 


HEE Died MBAR 
Sele thttalan st SS 
Sahin el 

Osta rena 7 onan 
ROAR anes La Ge 
HAS Sie BO eens 


“SPRTTERG Torginded toe euch Brine, 
a0 WM waz09._ Michi 


115 DRAWING & ART SUPPLIES 


3, NAME LISTS 


BEAUTIFUL art pictures. 40 for $1.00, 
Renfro, 2503 University. San Diego 4 


MATLING fists; most classes, 1000 46.00, 
Pree Prospectus, Dixie Service. King. N, 


AAG a Wide soverges Buea 


oo. Michigan ‘OPTICAL Ulusion; Makes drawing sim: maner. Hox ’a3. ARM At 

GOLD, gerne plastic name vines ¥ | RSM wscehie™ es Pe OE |” MEW “Cuiamere—1 0m 2 a0 “pire 
pita Beet a See CRS 808 wenpart. 
1 Aes "| 117 TATTOOING SUPPLIES Ma a aaaY TaRGNTA 


Seay WE Ramla Sepa 
1:00 to Perera: Box tH, Newport News, 
aint. 


CTAEFOOING Outs, Suppjies,Tugirar- 
List ‘Rock 
‘foeat Shines 


HG Campaign ‘Ribbon Packet Tug 


rated Book. Si, TInstpataarast: 30 
reste i! Stigarys Oanada, 8 2H 


=== ==? 


Popular 


Heading... 
Enclosed is $. 


90 porutar science 


Science Monthly * 
Please insert the ad below in your. 


CLASSIFIED ADVERTISING ORDER 


353. Fourth Avenue 


Word Count...... 


New York 
see ISSUC. 


CAVESS: in WAR SURPLUS ... SENSATIONAL VALUES 
Bt “GADGETEER'S HEAVEN’ rai‘vottbs'atcett Soro 


tren Cc, ae tere Rend 
(ope Petumete: Back 


‘World's Largest Supply a 
eteiecs © 


oat Baader 


eonatue Vaca an [Gi Snap-On Socket Set 


For sve parpece et 1S of Vaoe ee ewe soca 


Freeman 
shut eae 915,95, 
AIRDRILLS | Bfor $15.09 
secaL, <OMELL 7) 
win 4-100 chuce Sunighr Yes 
$12.95 
PNEUMATIC ANGLE DRILL 


312.50 


Wot Tory Adapter 
CHL, PRU, IMPACT WRENCH 


Boats Spouse Emergency 
ose oe amp 


aot ar 2 tee SLD. 


NEW FLEXIBLE 
5) AMP $22.50 coasenick LAMP 
AC IK 
faite ond fing ‘te, Bosh. Truc 
estes sc ate BMS 50 Frcan' Behe, 136 $5.29 
RES a S885 


yie—_3en oan ae 
ek ee 


RUBBER GOODS 


pte ow 


PALLEY SUPPLY CO, ‘tees em ins re 


OF im THE WORLD 


serrenser 1940 SI 


Amazing New Invention go SSI 
NOW AVAILABLE FOS, 


EVERYONE NEEDS THIS HANDY 
Ruf iss VESTPOKET 
Too SHO, Ops } 


goo 8 


FAIR TO YOUR HAIR Wax beter 
looking baie Embarrassed, by falling dandruf, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
snd invigorating “workout” in just threg minutes 
of fan, “Cleans scalp. Stimulates blood supply. 
Restful, Pleasant. Write today for complete, in- 
formation, and ‘satisfuctiow guaranteed. offer, 
Hershey Mfg. Co., 169 S, La Salle St., Chicago 3 


IN ONE HANDY 
COMBINATION! 


Ouginal 
rotsynoon WOLF WHISTLE 
TFL 


a 
ym on ws hay nol at lin he 
S aa wal ey ro Cy teeny bond 


fee, Mk Foca acs ence 


Toreenm i "ooo wo jour eat Precinon 
‘iets a eabined mot id, beet ; % alled in 
{Saket yours Delve the eros Mal ely Hip! Pl othe CS 
Mail $1.00 with name and address to: 

THE POCKET WORKSHOP, Dept. K 


5 sce = i 
MAKE YOUR OWN RECORDS 
with RISCO 3-way Home Recorder 


“Snapshots In Sound” 
Qyer 20, minutes recording on. a 
‘ord peed 4 


‘Write for Free folder. 
The Dumore Company, Dept. J-52, Racine, Wis. 


PILOTS’ JACKET: 
Smee. 


Bis, STYLE nomaeR 


OfBRCHESE FAR 


‘Woslesae Disrbvters RISCO ELECTRONICS 25 W. Bradway, 7. 7, 1.7. 


Say You Saw 
It In Popular Science 


ap | POCKET" EPI 


) GUARANTEED TO work 
ian aa poems HI of i 


MIDWAY SALES COMPANY, INC., Dept PTS-9, Kearney, Nebi 


92 rorutar science 


ELLIOTT PRODUCTS, Dept. 1 
2906 Fullerton Ave, Chicoge 47, 


WOOD CARVING = WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


‘This new manual shows you how to do e 
of wood carving. How to carve jewel boxes, p 


stp 

you wish, Money back if mot safieNed. 
ir Science Monthly — Dept. 
New York 10, NY. 


Low Prices 
ORE! 


"$3. 59 


CAST PRODUCTIONS, De 
‘Keon Bi 


) with this new interchangeable 


MASTER FILE HANDLE 


ATS. ALL FLAT TANG FILESNO ‘MORE BRUISED FINGERS 


tn 
‘the farm—in 


L. J. MICHLES CO.*P. 0, Box 96* Progreso, Texas 


Bring Electricel Troubles “TO LIGHT” with 


TEST-O-LITE 


Pio $3640. 


517.50 without bomery 
01 


sepremser 1948 93 


Lancaster Tube Plant are designed for mass produo- 
tion of Kinescopes—telecision picture tube 


lowest possible cost, 


Behind the magic of a Television Tube 


Every morning, 14 tons of glass 
“bulbs” go down to the pro- 
duction lines at the RCA Tube 
Plant in Lancaster, Pa. 

By evening, the bulbs are television 
picture tubes, their Iuminescent faces 
ready to glow—in television homes every- 
wwhere—with news, sports, entertainment, 
education, politics. 

Born of glass, metals, chemicals, 
the picture tube comes to life 
through flame and heat. Its face 


is coated with fluorescent material 
—forming a screen on which an 
electron gun “paints” moving 
images. 

Each step is so delicately handled 
that, although RCA craftsmen are work- 
ing with fragile glass, breakage is less 
than 1%. 

Water, twice-distilled, floats the 
fluorescent material into place on 
the face of the tube, where it 
clings by molecular attraction—as 


a uniform and perfect coating. 
Every phase of manufacture conforms 
to scientific specifications established by 
RCA Laboratories, Result: Television 
tubes of highest perfection—assuring 
sharp, clear pictures on the screens of 
RCA Victor home television receivers. 


When in Radio City, New York, b 
sure to see the radio, television and elec- 
tronic wonders at RCA Exhibition Hall, 
86 West 49th Street. Free admission, 
Radio Corporation of America, RCA 
Building, Radio City, New York 20, 


RADIO CORPORATION of AMERICA 
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Let’s All Go Back to School. 


HIS is the month the kids go back to 
It's easy, now, to think of edu- 
But if you 
the nearest quiz progr 

The answers to the simplest questions can 
make adult ignorance amusing. Yet it isn’t 
really funny that plenty of parents know less 
about geography than their children. That 
so many of us with a bank balance have 
trouble with checkbook arithmetic. That 
so many drivers misunderstand automotive 
ph let alone the nuclear variety. 

The laugh, if any, is on us. Because there 
never was a time when public understand- 
ing was more vi Geography and physics 
are getting to be a very personal, as well as 
political, affair. 

It would do us all good to go back to 
school. Not as pupils to clutter up the 
crowded classrooms, but as visitors taking 
a quick refresher course in the scholastic at- 
titude. To rediscover that education is a 
process that never ends. 


school. 
tion as the business of youth 
think so, tune 


An hour in the back of the room might 
inspire many to continue the process. To be 
sure, your education didn’t stop cold with 
your schooling. Books, museums, and maga- 
zines (like this one) have had their ¢ 
But how much do you know of the progran 
for adult education in your own community 

Your local high school may have evening 
lectures in art or atomics more entertaining 
than plenty of Most big. cities 
offer opportunities that cost little more than 
your time. Many small towns have discus- 
sion groups—and the healthy argument that 
lubricates learning. Modern correspondence 
courses are tailored to most usual and some 
unusual interests. 

Certainly you will find that education for 
more fun than you realized. 
you might even win a prize on 
a quiz program! 


movies, 


Rrra Gittrzces 
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BUILT FOR TWO 


"is is the TF-80C. Like its fighter counter- 
part, the F-80, it is fast, sleek, jet-propelled. 
But there is one important difference. The 
TF-80C is a two-seater! It’s a trainer-fighter 
(TF) —the Air Force's first ‘‘jet” fully 
equipped for both instructor and student. 


The new “Shooting Star” trainer will help 
speed jet training for Aviation Cadets. Instead 
of the usual “build up” in propeller-driven 
fighters, the student will be able to begin jet 
training as soon as he completes basic train- 
ing. It means a safer, more interesting train- 
ing program, 

The TF-80C is powered by the same engine 
and has the same general features as the stand- 
ard F-80B. The fuselage, however, is three 
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feet lor 


nd contains two compl 
strumented cockpits. The instruct 
front seat, may switch off the dual controls in 
the student's cockpit at any ti 

Young men who choose careers in the U.S. 


Air Force share in the training advantages of 
projects such as this. You'll have a chance to 
learn more of these benefits on Air Force 
Day—September 18. 

Attend the Air Force Day events in your 
community or at your nearest Air Force Bas 
It will be a good opportunity to find out about 
the Aviation Cadets. Learn how you can 
qualify and make an appointment to take your 
examinations for pilot training. 


U.S. Army and U. $. Air Force Recruiting Service 
* 

AIR FORCE DAY IS QUS 

SEPTEMBER 18,1948 q"¥>"E 
* 
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Coverby Reynold Brown 


By R. P. Stevenson 


“Octane overdrives” save 
high-test gas by giving engines 
peak power only when needed. 


‘OU’VE been wasting gas. No matter how 
an your mixture or how gently you tap 
the throttle, part of your gasoline dollar has 
been dribbling uselessly out of your ex- 
haust pipe. 

It’s not your fault. It’s simply that even 
the best auto engines now made don’t take 
full advantage of the fuel you feed them. 


They need high-octane quality only a frac- 
tion of the time, yet they burn the extra 
quality all the time. 

This wasted quality didn’t matter when 
gas was cheap and quality was plentiful. 
But gas costs more and more. And in- 
creased demand-—not only for gasoline, but 
for Diesel and fuel oils—has put a limit on 
the amount of high-test gas that can be 
made. 

‘Auto engineers will tell you that engines 
with almost double present compression ra- 
tios are a very practical dream. They offer 
both efficiency and economy. But the trouble 


Fill em both up! If dual-fuel systems become 
common, the tank would be divided. High-test 
gas would go in small part, regular in the other. 


wveloped for the 
dual-fuel experiments. Here it's installed on a 
Socony-Vacuum test car. A sheet-metal heat 
shield prevents vapor lock from exhaust heat. 


will be to get enough 100-octane to feed 
them. One such super-engine with a ru- 
mored ratio of 12 or 14 to 1 has already 
been cut to 9 to 1. 

Any increase in compression above the 
present top ratio of 7 to 1 can’t come too 
fast. In the past, it has cost the refining in- 
dustry millions of dollars to add a single 
octane number to gasoline. Today costs 
are even higher. To boost production of 
premium gas above the present 85-octane 
also means more steel and crude production. 

These are the conditions that have forced 
some brand-new thinking in automotive cir- 
cles. Right now, refiners, carburetor and car 
makers, fleet operators, and others are test- 
ing developments ranging from dual-fuel 
systems to economy gadgets that can be 
hooked onto present cars. 

Some of these developments will have to 
be engineered into cars not yet designed. 
Others are now in use in limited areas. All 
have one thing in common: a way of keep- 
ing an automobile on a low-calory diet by 
‘ing it a shot of pep only when pep is 
needed, 

When you first start up, when you are 
going up hill, when you step out on the level 


Looking down on carburetor, you see low- 
octane inlet at right, the premium inlet above it 
at upper right. Below circular air horn is sole- 
noid that helps change from one gas to other, 


—these are the only times your engine really 
needs the extra octane numbers it gulps all 
the time. Under average driving conditions, 
these peaks total only a fifth of the time the 
engine is running. 

A dual-fuel system solves this problem 
automatically. You don't do anything but 
step on the gas. No push-pull, no switch- 
twist. The Socony-Vacuum experimental 
car I drove looked—and acted—like any other 
of the same make. But under the hood there 
were two complete gasoline systems, ending 
in a double-bow! carburetor that squirted 
high- or low-octane through a common jet. 


Lights Tell What's Happening 


Mounted on a special panel on the dash 
were two small lights, one green and one 
red, with a vacuum gauge between. The 
lights were wired so the green would glow 
when the engine was using low-octane, red 
when it was getting premium. 

When the motor was started, the red lamp 
came on briefly, but soon gave way to the 
green. The red took another turn as I ac- 
celerated for the getaway—but not for long. 

Very soon we again had the green light, 
the low-octane indicator, and it remained 


And on the few oc 


You'd use premium only 
for starting, for hard 
pulls on hills 


casions when you push 
the cor to top speed. 


Four-fifths of the time 
you'd run economically 
on @ lower-octane fuel 
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tow OCTANE 


VACUUM INDICATOR | 


u 


schematic model indicates basic parts of 
amp 


the two-bowl carburetor. An accelerating 


that feeds fuel from the high-octane bow) was 


shining as we drove a mile or so at normal 
cruising speeds. 
Then I began putting the system through 


its paces, After slowing almost to a crawl, I 
abruptly stepped on the accelerator. The 
“vacuum-gauge needle swung toward zero 
and the red light came on. 

Alternately slowing and hitting the ac- 
celerator, I soon had the vacuum needle in 
a crazy dance and the red and green lights 
winking. 

But the engine performed perfectly. When 
it demanded high-octane gas, it got it. When 
the lower grade was all it needed, the en- 
gine was satisfied. There was no confusing 
the system. It seemed almost human. 

Both Socony-Vacuum and Ethyl Labora- 
tories are experimenting with dual-fuel sys- 
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0 mano. 


omitted for simplicity. The vacuum indicator 
is merely for illustrative purposes. For opera- 
tion of the carburetor, see the facing page. 


tems. Results will be turned over to the 
manufacturers for possible incorporation in 
the new models you'll be buying a few years 
from now, 

Eventually, if this program works out, 
you'll drive your new car up to a double 
pump. The attendant will stick two hoses 
into your double tank. And for every four 
gallons of ordinary gas a gallon of premium 
grade will be delivered. 

The heart of the dual-fuel system is a 
double-bowl carburetor designed by Carter. 
Up to now, carburetors have been beautiful 
little machines for precisely measuring out 
the quantity of gasoline demanded by con- 
ditions. The new carburetor adds the new 
dimension of quality. 

To illustrate the ingenious mechanism by 


At low vacuum, when engine is pulling hard, 
1g has shoved up piston, plunger has closed 
solenoid contact, and this magnetized coil has 


snapped up the valve yoke. As shown above, 
this lets ball valve (left) close and opens needle 
valve (right). High-octane fuel now feeds engine, 


At high vacuum, when engine is 
ing at part throttle, downward p 
‘overcome spring, opening solenoid con 


ling or run- 
Il on piston 
ct 


which the carburetor shifts from one grade 
of gas to the other, Poputar ScieNce. made 
and photographed an animated model of 
plastic and. bi Keep your eye on the 
pictures while we see just how this two- 
fisted fuel system works. 

The changeover from one fuel to the other 
is instantaneous. A solenoid and a vacuum- 
operated piston, acting against a spring, do 
this part of the job. The tension of the 
spring determines at what manifold vacuum 
the change will take place. The manifold 
vacuum is low when the engine is working 
hard, and high when it is under no strain. 

While the engine is stopped, there’s of 
course no vacuum at all. This allows the 
spring to shove up the piston, closing a con- 
tact that leads to the solenoid. 


Drawn by a second spring, the valve yoke has 
now dropped down. As shown, this shuts off 
high-octane (right) and admits the low (left) 


As soon as the ignition is turned on, this 
solenoid is energized. It immediately draws 
up a metal plate, opening the high-octane 
valve and closing off the low-octane. 

The engine starts and runs briefly on 
high-octane. 

The predetermined changeover point is 
reached when the manifold vacuum pulls 
harder than the spring pushes. The piston 
is then drawn down, opening the low-octane 
valve and simultaneously closing the other. 

During idle and part-throttle operation, 
the engine continues to use low-octane fuel. 

Then perhaps you come to a steep hill— 
or step down hard on the accelerator for a 
quick pickup. 

As the vacuum drops below the change- 
over point, the piston is pushed up by the 
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injectic 
soline quality 

now rnakin 

an injec 


is another way 
In Cleveland, Yell 
a wholes: 


veloped by the Thompson F 


spring and closes 
The low-octane 
tane feeds to the engine 

In Socor ‘acuum’s test car, an electric 
pump delivers high-octane from a tempor- 
ary tank, and the existing pump and tank 
are used for low-octane. In a production 
car, the dual-fuel system would have a 
double fuel pump. 

There's another way of shooting octane 
numbers into an engine for peak demands 


the magnetic-coil contact 


valve closes and high-oc- 


Vitameters, right below, are m 


nted, as shown 
at left, by means of a flange 


fits between 


hol-water sol 
You'll be able te 


gasoline 


stations, 


that is now being tried out. This method 
or a water-alcohol solution in 
the fuel mixture 

ince last A low Cabs have been 
running around Cleveland on 58-octane gas. 
Under their hoods is an injector flamboyant- 
ly named the Vitameter ® but engineered 
and manufactured by Cleveland’s conserv 
tive Thompson Products—makers of valves 
and donor of aviation’s Thompson Trophy. 


It has long been known that a water- 


the carburetor 


nd intake manifold. Notice the 
filter bow! in th 


line running from solution tank. 


1. wen 
VACUUM 15 


2. DIAPHRAGM 
FORCES DOWN 


2.cosNG 
THE VALVE 


How Vitameter works. Manifold vacuum de 
termines wliea injection will occur. You've ofte 
noticed that 
stops whe’ 


windshield wiper slows down or 
s of full 


vacuum drops during tim 


moistened fuel mixture gives an engi 
pep. You've probably noticed this on rainy 
days, when the air that mixes with the fuel is 
moisture laden 

By keeping down the temperature of the 
explosive mixture, injected water promotes a 
more even explosion and prevents detona- 
tion—the annoying knocking or pinging that 
comes from your engine when it’s pulling 
hard. 

With injection, you can use lower-octane 
gas and still have no knocking. That’s wh 
the Cleveland cabs get by with a gas that 


stands at only 58 in the octane scale. 
Gives Pep When Needed 
The Thompson Vitameter is engineered to 


inject a water-aleohol solution only when 
your engine needs the pep this injection can 
give. In effect, it is another carburetor, Anti- 
knock fluid, held in a float bowl, is metered 
into the air-fuel mixture as needed. Once 
again, it’s the intake manifold vacuum that 
determines when injection will occur. 

If the engine is idling or operating at low 
throttle, high manifold vacuum closes the 
main valve and no fluid flows. As the throt- 
tle is opened wider, a diaphragm spring over- 
comes the slight force then exerted by the 
low manifold vacuum. The valve opens, al- 


1. WHEN 
VACUUM 15, 
tow 


2. SPRING 
RISES 


throttle. At these periods, the engine needs in- 
jection to prevent knoc Because vacuum 
is low, the spring can open the valve, Spring 
tension is adjustable for different engines. 


lowing fluid to be injected. The point at 
which this occurs can be varied by adjust- 
ing the spring tension. Interchangeable jets 
of different sizes regulate the amount in- 
jected. 

Thompson engineers report that injection 
has the effect of adding 10 to 20 octane 
numbers to the fuel that’s being used. This 
opens up three interesting possibilities. 


Hi 


When the proposed new high-compres- 
sion engines appear, you could install a V. 
tameter and still use the present premium 
gas. This was demonstrated at a recent 
meeting of the Society of Automotive Engi- 
neers, The engine of the demonstration car 
had been souped up to a 9-to-1 compression. 
Normally, it would have required 100-octane 
fuel for knock-free performance. Yet with 
the Vitameter it showed no detonation on 
premium gas of about 85-octane. 

Or take the case of a current car that re- 
quires premium gas. By installing an in- 
jector, you could use the more economical 
regular grade and raise its 76-octane rating 
well above the premium level. Besides econ- 
omizing on gas, you would get all the other 
advantages claimed for injection. 

Again, if your car operates satisfactorily 


Injector Can Be Used 
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2. OPENING 
THE VALVE 


on regular gas, you could install an inj 
and use a fuel of still lower octane rating. 
This means little to the average motorist, 
since refiners agree that it would be eco- 
nomically unfeasible to make a third grade 
of gas available at all service stations. But 
commercial fleets could buy third-grade fuel 
in tank-truck lots. 

In fact, the Thompson company proposes 
that the big refiners supply fleet operators a 
special low-octane, straight-run gasoline to 
be known as Vitane ©. That's what the 
Cleveland cabs are using. Such gasoline can 
be produced at considerably less cost than 
cracked, blended, or reformed fuel—the type 
now available at gas stations 


Special Fluid Prevents Knocking 


It’s expected that gasoline stations will 
handle a special antiknock fluid to be used 
in the Vitameter. This will sell by the quart 
at about the price you pay for motor oil. 

Called Vitol ©, the fluid consists of about 
85 percent alcohol, 15 percent water, with 
8 ce. of tetraethyl lead per gallon. It also 
has an inhibitor to keep rust from forming in 
the carburetion system. 

Vitameters and Vitol will be available for 
passenger cars this year in part of Ohio. 
The territory will expand from there as rap- 
idly as a supply of Vitol and service instruc- 


Hydro-Jector ©. Made by Associated Lab- 
oratories, Cleveland, it pumps a shot of water 
into carburetor each time you press gas 
pedal. If you then keep pedal steady, a coil 
spring, linked to throttle, relaxes in’a few 
seconds and injection stops. 


Injectors on Market Give Power as Needed 


tions can be made available. For most of 
the United States, this may not be before 
late in 1949, 

Road tests in recent years have revealed 
some surprising results concerning octane 
requirements at different speeds and throt- 
tle openings. Both the Vitameter and dual- 
fuel system are based on these results. 

Here's an example: 

With the spark set for maximum economy, 
the experimenters found that fuels of only 
20 to 30 octane number gave knock-free 
operations at low speeds on level roads. 

Even at 60 miles an hour at half-open 
throttles, a 45-octane gas was satisfactory. 
But for so-called “full-throttle” conditions 
—starting, hill climbing, and top speeds— 
the same car had to be given a 75- to 85-oc- 
tane gas for satisfactory performance. 

Dual-fuels are still in the experimental 
stage. Before they become a part of the 
package of transportation called “your car,” 
they will have to meet the standards of vol- 
ume production. The last hurdle will be, 
as always, testing in use by the public. 

But as compression ratios creep upward, 
the need to conserve the limited octane num- 
bers in every barrel of crude will push the 
development of dual-fuels. 

You may be saying, “Fill them both up!” 
sooner than you think. END 


A PLTER FITS HERE 


Octa-Gane ©. A product of Continental Car- 
buretion, Richmond, Calif., it works like a 
carburetor. A collar fits between the air 
filter and carburetor, bringing the Venturi 
within the air stream. Water feeds in pro- 
portion to air-stream speed. 
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Knives Test Peas 

A “TENDEROMETER,” shown above, now 
takes the guesswork out of cooking peas for 
canning, It simply slices up a test batch 
with sharp knives and measures the force 
needed to cut through them. Patented by 
American Can Co., the tester has been 
made available, free of royalties, to com- 
mercial canners in the U. S, and Canada, 


Meter Analyzes Colors 
Tins is not a record player, but a new 
photometer that can measure 1/100,000,- 
000 of the light from an auto headlamp. Its 
eye, a recently developed electron-multi- 
plier phototube, also detects color differ- 
ences too small to see. Designed for Ansco 
film research, the device may also be used to 
match colors in fabrics, paints, and dyes. 


Light Scaffold Folds Up 


Tits 13-foot aluminum-alloy scaffold 
weighs less than the man standing on it, 
Locked together without bolts from 52- to 
64-Ib. sections that fold flat for carrying, the 
structure can be rolled or anchored. Add- 
ing more sections permits quick assembly 
of towers up to 40 feet. Up-Right Scaffolds, 
of Berkeley, Calif., makes the units, 


ae eas 
Box Delivers Telegrams 
Western Union's new Desk-Fax ®, 


above, puts telegraph service at your finger 
tips. A message, written on a waxed blank, 

wrapped around the cylinder, As this 
tums, a stylus sends a series of electrical im- 
pulses whenever the writing breaks the wax. 
These cause an identical machine to write 
the message at the receving end. 
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Copter Makes Good 


As Oil Detective 


Pontoon-shod, this Bell helicopter explores 
deep into Louisiana swamp country for possible 


r[ HERES oil in them thar swamps of 
southern Louisiana, claimed experts of 
the Shell Oil Company. The problem was 
to get in the equipment to set up gravity 
meters, sensitive to less than 1/10,000,000 
of the total power of gravity, that give clues 
to areas for new, much-needed oil reserves. 

Boats and marsh buggies can do the job, 
but they are too slow in view of currently 
increasing oil demands. Then the wingless 
approach, the helicopter, entered the 
picture. As a result, surveys that had taken 
180 days by the overland method were 
completed in 60 days, With the strong 
down draft of its rotors flattening reeds 
higher than a man’s head, the ‘copter lands, 
and the tripod is lowered into the earth. 
Freed of contact with the plane, it becomes 
the sole support of the gravity meter. 


“oil deposits. Tripod extending below the fuse- 
lage carries an oil-sleuthing gravity meter. 


_Scophysicist, seated in, the 

gravity-meter observation 
) ions froen the aorraal pull oF gray: 
ity may indicate new sources of oil reserves. 


Portabl 
into the 


je towers are also helicopter-delivered 
inaccessible reed jungles of the 


ible reed 
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bayou. 


They enable surveyors to fix the location of 
possible sites by ‘langulation with a transit. 


I'd like 


ccknowledged 


Wearproof Pivot Holes. Metal linings in th 
pivot holes of recordings would prevent chi 
ping and enlargement of the holes and 
consequent distortion such dam 

Fred Gentile, Ridgebury, N.Y. 


Nice-Smelling Flux. Why not a pleasant-smell- 


ing flux for electric welding rod: resent 
awful, especially if you're working i 

cramped quarters. Maybe the odor could b 
Donald, Buffalo, N.Y. 


. I was caught in a power 
hes, either—and T had a vital 
‘nous characters on phone 
ld help out a lot in like 
Keaton, Villa Rica, Ga, 


dials certainly w 
situations —Billy 


Steering-Wheel Speedometer. Now that most 
new cars have a horn ring, why not place the 


an? Tt would keep 


Zies, Rochelle, Ill. 


Hang-Up Soap. Soap left standing usually 
comes up with a gooey, messy side. An inex- 
pensive plastic hook imbedded in the bar would 
jet you hang it up to drain evenly.—Anthony 
Pozzuoli, Manhattan, Y 
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Its 350. tons su mente by 146 rubber-tired 
wheels, former Sa gymnasium makes tracks 


350-Ton Building 
Moved 70 Miles 


EAR Ft, Sumner, N. M., the Army had a 
fine wartime gymnasium and nobody 
to use it, At Portales, 70 miles away, East- 
em New Mexico College needed just such 
a building for workshops. Problem: how to 
move the frame structure—160 ft. long, 80 
ft. wide, 30 ft. high—across a desert that 
didn’t even have a road most of the way. 
These pictures show how 17 men did it 
in 68 days. Improvised hydraulic jacks 
hoisted the gym, in one piece, aboard nine 

trucks and 22 four-wheeled dollies made <7 
with wheels from scrapped bombers. The Hydraulic jacks to lift, the buil 

‘ from its foundation and then low 

trucks, geared down to a snail's pace, then fom" jt fou 

pulled together as directed by loudspeaker. 


Per a 


yal 


ks used to move gym are shown pulls. Thirty tons of steel beams kept buildin 
carrying rear end. Two tractors helped on hard from cracking even when it crossed a railroad 
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RW—RAIN SHOWER 
GF—GROUND Fos 
K—SMOKE 
SG—SNOW GRAINS 
t—prvzzte 


aK THUNDER SHOWER: i 
on rome 


Map Tel 


ASTONS who has puzzled over weather 
maps in the daily newspapers will ap- 
preciate the simplicity of the one shown 
above. Devised by United Air Lines, this 
weather-at-a-glance map gives non-fying 
operational 


traffic-light color system. Each circle in a 
block of four represents six hours, with the 
top one beginning at 6 a.m. 

Green Circles: routine weather, with no 
interruption of operations (ceiling above 


1,000 ft., and visibility two miles or better); 
Amber Circles: interruptions may be ex- 
pected (ceiling between 1,000 and 500 ft., 
visibility from one to two miles); Red 
Circles: socked in (ceiling under 500 ft., 


Weather at a Glance 


visibility less than one mile), When a cir- 
cle is split horizontally, the weather has 
changed during the six-hour period it covers; 
when the split is vertical, it indicates that a 
change is expected or has just occurred. 
Code letters beside the circles give fur- 
ther details, and are explained in the box 
at the lower left-hand corner of the map. 
Weather information for the map is col- 
lected and distributed by United’s six master 
meteorological stations Idcated in Seattle, 
San Francisco, Denver, Lincoln, Chicago, 
and New York. Code names for cities shown 
on this section of the map are: Boston 
(BOS), New York (LGA), Philadelphia 
(PHL), Washington (DCA), Cleveland 
(CLE), Ypsilanti (YIP), Chicago (CHI), 
and Des Moines (DSM). END 
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Jump into the 
Jeepster 


Front end has a chrome bumper and 
stainless-steel radiator plate for glam- 
or, but retains distinctive Jeep shape. 


HE war-time Jeep now has a glamorous 

descendant—a sporty-looking —conver- 
tible called the Jeepster. You have a choice 
of two colors, yellow with a black top or 
fire-wagon red with gray top. 

First announced some months ago (PS, 
Jan, '48, p. 126), the Jeepster now has been 
made a main production unit of Willys-Over- 
land. The delivery price is less than $2,000. 

Powered by the standard four-cylinder 


Zippered flap in_left-door curtain lets driver 
signal quickly, Curtains, stretched on metal 
frames, can stay in place with top up or down. 
Note rear-seat step behind driver’s hand. 


Those not so nimble can get into the rear past 
foldable portion of front seat. There's room for 
two on the diiver’s seat. IF necessary, 

can squeeze into the Jeepster’s back seat. 
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Jeep engine, it has an average gasoline con- 
sumption of 29 miles per gallon at 35 m.p.h. 
Drive is only to the rear wheels, 

Built on a 104-inch wheelbase, the Jeep- 
ster weighs 2,500 pounds, Overall length 
is 174 inches, width 69 inches. With the 
top up, it stands 62 inches high. The top 
is a four-bow type that is easily raised or 
lowered by one person. Low-pressure tires 
increase riding comfort. 
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Luggage goes behind the rear seat, Back folds 
forward for access to the compartment, The 
curtains can be stowed in the big pocket on 
the back of this seat. Spare is at the rear. 


Overdrive lever and hand brake are seen at 
the left of steering wheel, Overdrive is stand- 
ard equipment on the Jeepster. The cai can do 


better than 70 m.p.h. with its 63-hp. engine. 


Chuting Motorboat 
or Sea Rescues 


By Devon Francis 
PS photos by W. W. Morris 


B-29 delivers 29-foot craft that can 
carry 15 survivors of ditched plane 
600 miles at 8 knots in heavy sea. 


FoR nearly two years U. S, Air Forces re- 
searchers have been working on a way to 
boost the life insurance of long-range bomb- 
er crews that are forced to ditch their planes 
in ocean waters. Last month at their whop- 
ping Wright Field laboratories at Dayton, 
O., they demonstrated that they had it—a 
15-man metal motorboat that can be 
dropped by parachute. This flying lifeboat 
can weather 18-foot waves and voyage for 
almost 600 miles under its own power. 
‘Assuming that use of the new craft will 
be based on experience gleaned from rescue 
work in World War II, this is what will 
happen when an airplane goes down at sea: 
A B-29 or B-50 will race to the area 


where the unlucky crew is tossing around 
in rafts, Snugged under the big rescue 
plane’s belly will be the new flying motor- 
boat. The mother plane will drop a smoke 
float to determine the direction and ve- 
locity of the wind, Then it will square 
away for an upwind run on the men below. 
Peering through a sight at an altitude of 
only 800 feet, the bombardier will flick a 
switch when he is over the rafts, That will 
release the motorboat from the single bomb 
shackle holding it to the belly of the bomber, 

Guided straight and true in the line of 
flight by a pair of fins, much as an airplane 
is stabilized in flight, the boat will curve 
away from the mother ship for a couple of 
seconds, At that instant a lanyard attached 
to the plane will yank out a pilot parachute, 
and then the main ‘chute, 100 feet in di- 
ameter, will begin to fill. This 200-pound 
"chute, the biggest ever put into quantity 
production, will lower the boat at 18 to 22 
feet a second. *. 

‘Another lanyard’ will open two carbon- 
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ched to huge parachute. 


Metal guard over rudder and propeller stream- 
lines new USAF rescue boat in flight, keeps 


dioxide bottles anchored to the floor of the 
motorboat, These will have inflated two 
rubberized self-righting chambers on the 
bow and stern by the time the boat hits 
the water, Hence, if the boat lands upside 
down, it will right itself instantly, 

The ‘chute will now collapse, and the 
boat will drift downwind toward the 
stranded airmen while they are paddling 
toward it. When they reach it, they will 
yank a rope at its waist. This will release 
a pair of boarding ladders, and the men will 
step into a vessel far superior to their rafts. 
In this big lifeboat, they will be able to 


Steel cable from parachute is attached to boat 
iat aft of horizontal center of gravity, so that 

yw will hit water first. Craft is i to 9 in. 
long and, as dropped, weighs 3,400 I 
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parachute from fouling when craft is dropped, 
and prevents damage when it hits the water, 


make almost 8 knots with its 18-hp. engine. 
Its interior can be kept as dry as a hearth 
by stretching a nylon canopy over the three 


sion of tek Bligh’s longboat is known a 
the A-3 droppable lifeboat, Whether war 
comes or not, it will be a boon to men toss- 
ing about on rafts after ocean crashes, 
whether in icy Arctic waters or torrid 
tropic seas. If war should come, the risks 
run by men making long flights over the 
top of the world (PS, Aug. '48, pp. 75-81) 
will be greatly reduced. 


ele shackle clamps boat to bomber. Here, a 


plane crewman in the boat guides the hook to 
its anchorage amidship, Gunwale is cushioned 
with rubber to prevent chafing against plane. 


For loading under bomber, boat is rolled into 
place on tricycle beaching gear. Flight fins ex- 


The A-3, contrived by Capt. F. C. Spin- 
ney, project officer, is produced in quantity 
by the Edo Aircraft Corp. at College Point, 
N. Y. It will be employed in wartime the 
way the A-1, which B-17s carried, was used 
in World War I. But it will be a lot more 
useful. The old A-ls, for example, were 
made of laminated wood. In the tropics, 
termites feasted on them. The boats carried 
only one-lung engines that could hardly 
maintain seaway in heavy weather. The 
three parachutes needed to drop them 
weighed two and a half times as much as 
the one ‘chute that lowers the A-3. Any 


Jackserew is tightened by a second crewman, 
in bomb bay, to draw the boat snugly agains 
plane's fusekige For release, shackle oan 

Speved either’ pneumatically “or mechanically. 


nding from the bor ct as both horizontal 
d_vertical stabilizers each it is released. 


metalworker who can patch the skin of an 
airplane can mend the aluminum A-3, 

And apparatus still to come will make 
the new lifeboat even more valuable. Radio 
controls will permit the A-3 to be operated 
from the soon as it hits the water, 
Five radio channels will be provided on a 
control panel in the mother aircraft, One 
will jettison a sheath that protects the 
propeller and rudder of the boat during 
flight and fins that keep it going straight in 
the air just after release. A second will start 
the engine. A third will move the throttle, 
and the fourth and fifth will steer the boat, 


Beaching gear removed, bomber jis ready to 


take off with rescue boat under its belly. After 
boat is in the water, guard over rudder and 
propeller is jettisoned by pulling a lever. 
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Hull of rescue boat is formed by 20 watertight 
compartments. Others provide storage for food, 
medicine, fuel. Nylon weather canopy fits into 
groove, indicated by pencil, inside gunwale. 


Three hoops form supporting frame for weather 
canopy, Square dark area on hull is boarding- 
ladder hatch, painted red so that men in water 
will keep out of its way when it drops open. 


To the lay eye, nothing has been for- 
gotten. A lanyard switches on a light atop 
one of the self-righting chambers so that 
the boat can be spotted at night on the 
ocean surface. An inner wall around the 
cockpit provides compartments for stow- 
age, water distillation, and food heating. 
Below-deck food lockers are waterproof. 
So are the engine compartment and engine- 
control panel. Miscellaneous equipment 
includes a sea anchor, fire extinguisher, 
compass, bilge pump, bow line, tool kit, 
salt-water soap, and a cockpit heater. 

Use of the A-3 probably will not be 
limited to the rescue of bomber crews, It 
could come in just as handy in extending 
succor to commercial aircraft and to the 
ditched crews of the protective long-range 
fighter planes that accompany bombers on 
missions, END 
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Boarding Indder unfolds from the hull when 
spring catch is released by tug on line that can 
be reached from the outside by men swimming 
or riding rubber raft alongside the boat. 


Beaching gear for maneuvering boat into place 


under plane consists of thr 
scopic struts that lower or retract them when 
crewman turns jackscrew with rachet wrench, 


New Metal for Kitchenware 


SraINtess-ctap copper, a newly perfected ma- 
terial for cooking utensils, combines the desir- 
able qualities of heat-conducting copper and 
tarnish-proof stainless steel. The composite met- 
al is also recommended for ironers, radiator 
shells, freezer nd many industrial appli- 
cations. Readi ied and welded, laminated 
sheets offered by American Cladmetals Com- 
pany of Pittsburgh, Pa., consist of an inner layer 
of copper sandwiched between two firmly 
bonded exterior layers of stainless steel. 


Balloon Rises 24.4 Miles 


A ew altitude record for free balloons was 
established recently, when a balloon carrying 
cosmic-ray instruments soared to a confirmed 
height of 129,000 feet—24.4 miles above the 
earth—during studies sponsored by the Office 
of Naval Research. 


This Capsule 
(hallenges 


Transistor (shown with ease cut away) uses 


Simple, tiny amplifier for telephones, 
radio, and television utilizes “holes” 
in atoms of rare element. 


'OR the first time since its invention 41 

years ago, the vacuum tube that runs 
your radio, operates welding machines, 
counts beans, opens doors, and supports the 
$3,500,000,000 electronics industry, has a 
rival. It is a tiny, seemingly simple gadget 
called a transistor. 

A transistor can do nearly everything a 
vacuum tube can do—and then some. It 
amplifies, oscillates, and detects electric cur- 
rents. It can amplify telephone conversations 
and television signals. It makes possible the 
construction of a complete, high-fidelity 
radio without any vacuum tube: 

The transistor has no vacuum, grid, plate, 
or cathode. Since there is no cathode to 
shoot out electrons when hot, there is noth- 
ing to heat up. The transistor starts to work 


new pt 


nciple to amplify like vacuum tube, 


the instant the current flows, Partly for this 
reason, the transistor uses less power than a 
vacuum tube, It requires only about a 
tenth as much as a flashlight bulb, 

The device that may start a revolution 
in electronics is smaller than a paper match, 
Inside its little, cylindrical metal case, three 
wires are connected to a crystal of germa- 
nium, a rare element with curious electrical 
properties. Prompted by a signal from one 
of the three wires, the germanium acts as a 
valve controlling the flow of current be- 
tween the other two wires. 
his valve causes the voltage and amper- 
age in the output circuit to vary as they do 
in the input circuit. Thus by transferring 
the signal from one circuit to another, its 
strength may be increased as much as 100 
times. 

The first use of the transistor, say the 
Bell Laboratories scientists who invented 
it, probably will be in their own business 
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CRYSTAL OF 
‘GERMANIUM 


shown at left 


A transistor ready for use 
above, while at right is one with its cover cut 
away to show the key parts—the two tiny wires 


int. A 
‘Tran- 


neil 
¢ block. 


and block of metal under the 
third wire 


of telephone transmission, Phone calls fade 
out after traveling on wires a few miles and 
must be built up again by vacuum-tube 
amplifiers called repeaters. Transistors can 
do this building-up without consuming as 
much power as the vacuum tubes. This will 
permit the installation of more repeaters, 
improving service. 

Television, too, will benefit. Transistors 
can amplify over a wide range of frequen- 
cies, including the very high frequencies 
used for video. So, by using transistors as 
repeaters, television programs may be trans- 
mitted over ordinary telephone wires. This 
would provide a simple means of linking 
many cities into a television network, just 
as the telephone lines now furnish radio 
networks. At present, television can be sent 
from city to city only over coaxial cable or 
microwave radio relay systems. 

Transistors also may help make many 
small, portable devices—such as “wrist- 
watch” radios and the tiny amplifiers used 
by the hard-of-hearing-still smaller and 
lighter. Since transistors require less power 
than even the smallest vacuum tubes, they 
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Like any amplitier, transistors control great 
power with weak input signals. Output circuit 
is like a crowd of strong men pushing the same 
way on both sides of a turnstile. ne pass 
through, unless a weak man pushing the other 
way upsets the balance. Then strong men pass. 


can be used with smaller batteries. And in 

hearing aids and tiny radios it is the bat- 

teries that take up most of the weight and 
ce. 

Whether transistors will ever replace the 
vacuum tubes in your home radio will 
probably depend most on how much it costs 
to make them, Bell scientists won't even 
guess what you will have to pay for a tran- 
sistor, but the simplicity of the device indi- 
cates that mass-production economies will 
be possible, and plans already are being 
made for a pilot plant to manufacture the 
new devices. 

It is an interesting sidelight to history 
that the telephone company, which playel 
such a big part in the invention and de- 
velopment of the vacuum tube, should also 
conceive the device that may replace it. 
Dr. Lee de Forest, the electronics genius 
who invented the amplifying vacuum tube, 
was a member of the telephone company 
staff until a few years before he patented 
his “audion.” And he sold a license for tele- 
phone use of that patent to his former em- 
ployers. 


BASING 
VOUTAGE 


GERMANIUM CRYSTAL 


Base RuECTIODE 


Exactly how transistor works is still debated, 
even among Bell Labs scientists. One explana- 
tion suggests electrical “holes” are formed in 
crystal of semi-conducting germanium metal. 
Input signal pulls electrons away from atoms 
near emitter point, leaving empty spaces in 


el 


atoms. These tra 


1 through crystal like bubbles. 
“Holes” are poattively charged and neutraliee 
the suaonsoh Ck lectrons that ordinarily impedes 
flow of other electrons from collector wire, 
clearing a path for electrons to stream to the 
base electrode. This stream is amplified current, 


Now, nearly half a century later, a new 
generation of telephone physicists has found 
a radically different method for amplifying 
electric currents. This new method, utilized 
in the transistor, depends on the strange 
way in which certain materials—the ele- 
ments germanium and silicon, oxides of cop- 
per and other metals, and a few additional 
compounds-—react to electricity. 

Germanium, for example, is a hard, brit- 
tle, silver-grey metal that is in between a 
good conductor and a good insulator— 
physicists class it as a “semi-conductor.” It 
had little commercial value until someone 
discovered that it conducted current much 
better in one direction than in the other. 
If you apply alternating current (which 
changes its direction many times a second) 
at one end of a germanium crystal, direct 
current (which always goes in the same 
direction) comes out of the other end. In 
other words, it is a natural rectifier. Ger- 
manium crystals are widely used for this 
purpose now in radios and other devices. 

Such interesting properties have made 
germanium and its sister materials the sub- 


ject of much research in laboratories all 
over the world. At the Bell Telephone Lab- 
oratories, Dr. William Shockley, a top-rank- 
ing physicist, suspected that germanium’s 
ability to carry electricity might be changed 
by applying an electric field to it, A varying 
field would induce a varying current, mak- 
ing the germanium an amplifying device. 
But this apparently good idea did not work 
at first. 

The task of finding out why was assigned 
to Drs. John Bardeen and Walter H. Brat- 
tain. They developed a new theory to de- 
scribe the action of germanium. When 
translated into practice in the workshop, 
this theory became the transistor, which 
works very well indeed. 

Drs. Bardeen and Brattain explain how 
the transistor operates by using the concept 
of electrical “holes.” Ordinarily, electric 
current is considered to be a stream of 
electrons, very tiny atomic particles each 
carrying one piece of electrical charge. But 
if an electron is moved away from the atom 
to which it belongs, the atom is left with 
an empty space—a hole. These holes can 
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é 
ber 
Display, panel (above) shows, transistor used 


to amplify pulse signals, one of many possible 
application Complete fadios have been made 
ith transistors replacing all vacuum tubes. 


move around from atom to atom just as 
bubbles move in a glass of water. And a 
stream of holes can be produced in a block 
of germanium just as a stream of bubbles 
can be produced in water, Since a hole 
lacks the negative charge of an electron, it 
is positive and will move from a positive 
electrode to a negative electrode. A hole 
can be considered to be a piece of positive 
electricity, just as an electron is a piece of 
negative electricity. 

In a transistor, the weak signal pulls 
electrons out of the germanium atoms near 
the point of the emitter wire. This loss of 
electrons creates holes that can move 
around near the surface of the germanium, 
but only as far as .001 or .002 inches from 
the emitter point. 

The point of the collector wire is placed 
at this distance, It is maintained at a high 
negative potential—the battery is trying to 
force electrons out of the wire and into the 
germanium crystal. But the strange prop- 
erties of germanium prevent this. The 
electrons bunch up around the collector 
point, becoming so crowded that they pre- 
vent the flow of additional electrons from 
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A three-man team of Bell Laboratories physi- 
cists developed the transistor. Left to right are 
Drs. William Shockley, who directed the work, 
John Bardeen, and Walter H, Brattain, 


the collector and there is no output. When 
holes reach the collector point, however, 
they neutralize part of this bunch of elec. 
trons, clearing a path for more electrons to 
flow out of the collector. Some of the elec- 
trons from the collector fill up the holes and 
are neutralized, but the electrons are so 
numerous and moving so fast that many 
more rush right by the holes and reach the 
base electrode. The electrons that get past 
the holes make up the output current, 
Since the number of electrons able to 
flow out of the collector depends on the 
number of holes reaching the collector— 
which in tum depends on the signal—the 
output is patterned exactly after the signal. 
And since more electrons flow out of the col- 
lector than holes to the collector, the 
output is larger than the <a Thus, the 
transistor amplifies the signal. END 


New Element Heavy as Lead 
Tecunrrius is a radioactive metal whose den- 
sity of 11.46 makes it just about as heavy as 
lead, the Argonne National Laboratory reports. 
First tests of the physical properties of this new 
synthetic element have been made possible by 
its recent preparation in visible amounts, 


Hydraulic Giant 
Bends 5-Ft. Pipe 


Tue picture at right un- 
veils the world’s champion 
pipe bender: a two-armed 
hydraulic giant that makes 
smooth curves in steel tubes 
big enough to walk through. 

Shown bending a 50-inch 
duct for a petroleum-crack- 
ing plant, it has handled 60- 
inch pipe. And it is believed 
to be capable of bending di- 
ameters up to 100 inches— 
three times the size of the 
biggest pipe bent in one 
piece before the M. W. Kel- 
logg Co., of Jersey City, N. 
developed this machine. 

The pipe is anchored to 
the floor and heated to 1,450° 
F, with rings of gas burners. 
The arm at left then pulls 
down on the cross beam with 
a force of 5 tons, while an- 
other at right pushes up. 


Air Motor Twirls Huge 


Tus big tong, built like a Stillson ® 
wrench, was developed to speed the assem- 
bly of oil-well tubing. It is believed to be the 
fastest wrench ever made. Reversible sim- 
ply by flopping it over, as shown at left be- 


ipe Wrench 


nm, by a compre: 
two-speed chain drive. The unit is made by 
the Byron Jackson Co., of Los Angeles. 


eh 
me 
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This switchboard helps nations confer. It is in 
a soundproof booth overlooking the horseshoe _ trols the delegates’ microphones and a 


table around which the United Nations Security 


it con- 
sts vol- 
ume for speaking units and recording devi 


Council meets, The fe operatinj 


Viring the UN for 


Walkie-hearie is a tiny, battery-powered re- 
ig set. A switch on the top of the case 
tunes it to any of six different frequencies. 
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Latest electronic devices overcome 
barriers of language and distance in 
this complex United Nations system. 


By Martin Mann 
PS photos by Hubert Luckett 


AYBE you live in Kansas. Or Sweden. 

Or Afghanistan. Yet no matter where 
your home, you can still hear what's hap- 
pening at United Nations meetings—and in 
your own language. The world’s most com- 
plex radio network, broadcasting in 23 dif- 
ferent tongues 25 hours out of every 24 
(thanks to overlapping programs) makes 
this possible. 


use walkie-hearies to 
ne of six 


Reporters and official 
listen to proceedings in whichever 
languages they prefer. Bob Manning, United 


Press man, is shown adjusting one. The inter- 
preters, broadcasting instantaneous translations 
of everything said, are seated in booths at rear, 


World Listening 


The hub of this globe-circling network is 
now a reconverted war plant on Long Is- 
land, a few yards beyond the city limits of 
New York. There, in the temporary head- 
quarters of the United Nations, every tech- 
nique of modern electronics is being used to 
convey to every land in the world news that 
effects every one of its people. 

Most of the equipment is standard—any- 
body can order it from a catalogue—but it 
is used in new and unusual ways. Never 
before has a governmental body relied so 
much on radio waves and vacuum tubes. 

Casual visitors to Lake Success, however, 
see little of this communications machinery. 
So let Poputar Sciexce take you behind 


the scenes, into the workshops of the scores 
of engineers who operate it, 

The words spoken by a UN delegate travel 
a long and torturous road before they come 
out of a loudspeaker in Czechoslovakia or 
Iraq. The first turn in this road is a control 
room in one of the booths that every visitor 
sees from the gallery of the Security Coun- 
cil chamber, There an engineer sits at a 
console, Watching the Council in action be- 
low him, he adjusts the switches and “pots” 
that control all the microphones in the 
room. When’a delegate prepares to speak, 
the engineer clicks on the nearest mike, 
then switches back to the Council president, 
when the delegate stops. 0) 
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ABHIAL WIRE FOR “WAIKIE-HEARIE” RADIOS 


From the engineer's control panel, the 
lines travel down to an amplifier room di- 
rectly below. This large, brick-walled room 
is filled with racks of electronic equipment 
that amplify the output of every microphone 
in the UN’s vast system—there are mikes. in 
conference and committee rooms as well as 
in the principal chamber. The amplified 
speeches then go out to loudspeakers in the 
meeting rooms and press lounge, to listen- 
ing sets in several of the UN offices, and to 
the adjacent recording room, 

Every word spoken in a United Nations 
meeting is preserved for posterity on large 
phonograph records. These verbatim re- 
cordings will enable the history student of 
the future to hear exactly what was said, the 
way it was said, just as though he had been 
present. He no longer will have to rely on 
dull—and possibly misleading—written ree- 
ords made from stenographic notes. 


History Broadcast from Platters 


The verbatim records also turn up in the 
UN's radio programs, The most important, 
dramatic sections of the speeches are broad- 
cast from the records, bringing the original 
speaker's own voice to the radio audience 
Many of the UN programs are completely 
recorded—musie from records, plus parts of 
speeches from other records, and commen- 
tators’ voices are combined in one program 
record, which is then played over the air. 

The wide use of completely recorded pro- 
grams simplifies the radio operation, per- 
mitting the identical show to be broadcast 
at various hours to allow for the difference 
in time throughout the world. Thus peo- 
ple in Norway, India, and the Philippines 
can all hear the same breakfast newscast 
at breakfast time. 

The UN radio-news desk, largely the 
creation of its chief, Cesar Ortiz, is geared 
to operate as fast as a tabloid newspaper's 
city desk when necessary. It is in a small 
office of the press section. Two reporters 
sit at adjacent desks, One wears earphones 
plugged into the UN-wide intercommunica- 
tion system and types notes on the speeches 
he hears. As fast as he finishes a page, his 
partner takes it and rewrites the notes into 
news bulletins, typing them directly on a 
special duplicating sheet. As quickly as he 
finishes a page, a girl grabs it and runs off 
copies on a duplicating machine. These 
copies are then distributed to the various 
language sections of the radio division, which 
prepare news broadcasts in 23 different 
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Amplifiers for all the UN's microphones—every 
meeting room has a mike for ¢ 

plus extras for translators, etc—are located in 
this special room, From this point the 
out 10 the complicated publicaddress sys 


ch delegate 


tem, broadcasting studios 


Top-level UN offiei 
(below), chief of the 
consoles linked to the 


such as Dr. Ivan Kerno 
legal department, have 
public-address system. 
They can keep in touch with the progress of im. 
portant debates without leaving their offices by 
simply turning from their desks and tuning in. 
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tongues, including such rarely heard lan- 
guages as Pushtu (Afghanistan) and Am- 
haric (Ethiopian). 
Most UN broadcasts, both recorded and 
ve,” originate in the five studios at Lake 
Success, From there they travel over wires 
to whatever transmitters the UN can beg, 
borrow, or rent. The largest number of 
shows are carried by the State Department's 
big network, the World-Wide Broadcasting 
Foundation, and the Canadian Broadcasting 
Corporation, but some are relayed by RCA 
to a station in Tangiers, North Africa. 
All these transmitters operate in the 6- 
to-22 megacycle band reserved for inter- 
national broadcasting, and can be picked up 
by anyone with a short-wave receiver. Most 
listeners, however, hear UN programs on 
the standard broadcasting band from local 
stations in their own areas. 


UN Reaches Fourth of World Listeners 


These local stations can get the programs 
in any one of several ways. They may pick 
up a short-wave transmission and rebroad- 
cast it directly, or record it for broadcasting 
later. In the United States, 113 stations are 
fed UN programs over wire lines, Overseas, 
many stations that have difficulty receiving 
the short-wave programs are mailed pro- 
gram recordings—500 such records are sent 
from Lake Success every month. With this 
varied system of program distribution the 
UN now reaches an audience of about 100,- 
000,000 persons—about one out of every 
four radio listeners in all the world, 

Just outside the Security Council’s cham- 
ber is the “shack” of an amateur radio sta- 
tion, K2UN, operated by volunteers. It is 
the first station actually owned by UN, and 


News of UN activities is organized into radio 
programs in 23 different languages, including 
the Chinese being writ Mrs. Chang (be 

low). She can “cover” meetings from her desk, 
since the Chinese section has a headset wired 


its central position in headquarters sym- 
bolizes the importance the organization's 
officials attach to radio. 

Construction of this ham station was the 
first small step toward the creation of a 
big, new network that will employ the new- 
est radio techniques to reach every part of 
the world. The ham station, however, will 
not be abandoned even when the new sys- 
tem is completed. By keeping in touch 
with amateurs all over the world, 
ficials will know how well their pr 
broadeasting system is operating. 
hams, who already have played an impor- 
tant role in radio development, thus may 
contribute still more to the solution of the 
problem of world communications. 

Headquarters of the proposed new s 
tem, to be owned as well as run by UN, 
will be in New York. The main station wil 
have short-wave transmitters beamed at 
various parts of the world, a medium-wave 
transmitter for local use, and possibly FM 
and television transmitters. 

A second large station is planned for the 
main European office of the UN, in Geneva, 
Switzerland. This station will pick up and 
rebroadcast over short and medium waves 
the programs originating in New York. It 
will also have studios for producing its own 
shows. A third station, intended purely for 
short-wave relay, will be located at some 
point in the Pacific, and a fourth may be 
set up in South America. 

All these short-wave stations are expected 
to use the new method of single side-band 
transmission, which requires only half the 
available channel for any one program. The 
other half can then be used for something 
else—in the case of the UN, it will probably 


Many of the UN's radio programs are broad. 


cast from recordings, made in this modern d 
cutting room, Here, too, every word spoken in 

ings is transcribed—for the archives and 
for radio use. This system permits millions of 
people to hear the actual words of the delegates. 


be employed to conduct interoffice business 
by teletype. 

Additional teletype communication will 
be transmitted by frequency-shift keying, 
which permits both teletype signals and 
voice or music to be broadeast at the. same 
time over the same frequency. Frequency- 
shift transmission sends the teletype signals 
as small changes in the frequency of the 
carrier. wave. These frequency changes, 
while too small to affect a receiver tuned to 
the voice broadcast, are picked up by the 
special frequency-shift receiver and made 
to operate the receiving teletypewriter. 


Technical Improvements Planned 


Other moder techniques will make relay 


operations more dependable. The receivers 
that are to pick up short-wave transmissions 
for rebroadcasting will be designed to build 
up the carrier wave, reducing fading ef- 
fects, and to expand the volume (which is 
ordinarily compressed in transmitting) to its 
original range. Groups of receiving anten- 
nas will be spaced to avoid fading, and the 
transmitting antennas will be of the movable, 
directional type, so that the radio energy 
can be concentrated in desired areas, 

Part of this large-scale network is sched- 
uled to be built in the near future. The first 
station will be constructed in New York, 
with three 50,000-watt short-wave trans- 
mitters. Studio facilities will also be greatly 
enlarged when the new permanent head- 
quarters of the United Nations is built on 
New York's East River. The skyscraper of- 
fice building will have a dozen small “talk” 
studios, several large studios, and a theater- 
type studio that can also be used for tele- 
vision broadcasts. 


END 


Records bearing complete 
mailed all over the World to lo 
rebroadcast from the recordings. Majority 
100,000,000 listeners to UN programs get them 
from local. stations, which retransmit either 
from records or from short-wave or wire relay. 
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Test torpedo st 


Sound Times 

Tin Fish 

OUND waves are helping Navy scien- 

tists develop torpedoes that will go 
where they are aimed. These sounds, too 
high-pitched for the human ear, give a run- 
ning account of the course and speed of test 
torpedoes. The Navy is using this data to 
design better control: 

The experiments, at Morris Dam, Calif., 
(PS, May ‘48, p. 112), make use of the 
Doppler effect. This is the change in fre- 
quency of a sound wave caused by move- 
ment of the transmitter or receiver. The 
torpedoes carry a device called a transducer, 
which converts electrical waves into sound 
waves. The transducer sends a 60,000-cycle 
note through the water to a receiving trans- 
ducer, hung under a raft, that changes it 


Sketch shows how moving transmitter shortens 
distance between waves, increasing frequency. 


RECEIVED 
FREQUENCY 


DIFFERS FROM 
60.000 CYCLES, 


s run across Iske from launching tube. Stripes help check rotation. 


\ 
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‘Transducer (center above), mounted in nose of 
torpedo, contains rochelle-salt crystal that turns 
electrical wave into 60,000-cycle sound wave. 
‘About 15,000 cycles is highest you can hear. 


back to electricity and measures its fre- 
quency. The movement of the torpedo 
makes this frequency different from the orig- 
inal 60,000 cycles—how much different tells 
where the torpedo is and how fast it's going. 


Receiving transducer (below ), similar to trans- 
mitter, converts sound back to electrical wave. 


NUMBER OF BEATS PER SECOND TELLS VELOCITY 
‘OF TORPEDO. TOTAL NUMBER OF BEATS 
TELLS DISTANCE TORPEDO TRAVELS 


’ 
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Rubber Makes 
Casting Mold 


Ties pictures show a new way to cast 
art figures, toys, and other small objects 
in plastic or hard rubber without special 
tools or mechanical equipment. The pro- 
cess, almost as easy as pouring water out of 
a glass, can be used commercially or just for 
fun. It is based on the ability of a new ma- 
terial called Elastex®, made by the Plasti- 
cast Co., of Palo Alto, Calif., to control the 
coagulation of latex (liquid rubber) at room 
temperature. 


Mold solidifies overnight at room temperature 
or in 15 to 20 minutes in oven at 135° F. 
Baking improves mold by vulcanizing. It can 
now be pulled from glass with a twisting motion. 


Cast is made from liquid plastic, to which a 
few drops of a catalyst have been added to 
make it harden. Casts can also be made of the 
same materials as mold—latex and Elastex. 


Mold is mado by stirring one part of 

into two ‘parts “of latex, a little -at a tim 

and pouring the mixture—resembling thick 
nalted—over object to be duplicat 


le casing, leaving hollow pattern, Be- 
fore casting, the mold is turned inside out, 
like a glove, and lubricated with glycerine. 


Cast sets in 30 minutes, comes out as easily 
as original model. Figure shown here is made 
of Plastidur@®, which hardens into. ivorylike 
material. It can be colored with cold-dip dye. 


Flexing Air 
Giants’ Muscles 


LEXE, iter flexing his muscles before 
a battle, giant Constitution ® transports 
are getting a chance to try out their “mus- 
cles” long before they will actually need 
them. These “muscles” are the complex hy- 
draulic boosters that move the rudder, ele- 
vator, and ailerons and raise and lower the 
landing gear, multiplying the pilot's force 
is. simulate on the controls as much as 45 times. 


F 


Operation of landing 
postal yrs ale ited net Don he In Lockheed’s California laboratories, the 
io pressure. system; ye return fh plane’s entire hydraulic system is dupli- 
cated. First, the metal “nerves” carrying 
the high-pressure hydraulic fluid are 
brated millions of times to make certain 
the pipes and fittings will withstand the 
constant shaking of the plane's engines. 
On a sheet-metal silhouette, the elec- 
trically operated valves that control the 
hydraulic boosters are carefully checked 
and timed. The boosters themselves are 
placed in a sealed chamber and for 
operate under temperatures that va 
60° F.pelow zero to 160: above. 
Still not satisfied, technicians then run 
the mechanisms thousands of times until 
=o iwende Sela Vet Coal ee | they finally fail. This way, engineers make 
and lowered 20,000. times—just. tom: sure that when something goes wrong, it will 
Tests simulate actual weight and air resistar happen on the ground—not 20,000 feet up. 


chamber, operator sits Inside temperature chamber, technician studies 
at plane controls. Pointers show rudder and equipment under test. Special suit is inflated 
elevator deflection: hydraulic pressure. with either hot or cold air to protect hi 


aE 
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Army Tries Water Wings 


A Man-sizep version of Junior's water 
wings may soon be coming to the rescue of 
paratroopers downed at sea. Being tested 
by the Army, the wings fit under the arms 


Tractor Does New Jobs 


Drive a Ford tractor under a frame of 
bent tubing, fasten six bolts—and you have 
the power shovel shown at right. The frame, 
designed to increase the versatility of farm 
tractors, was demonstrated recently by Dear- 
born Motors at Clarkston, Mich. With vari- 
ous attachments, it enables a tractor to ex- 
cavate and move dirt, stack baled hay, load 
manure, shovel grain into a bin, or clear 
away snowdrifts. 


(inset) and will support 300 pounds of man 
and equipment, keeping the wearer's head 
well above water. Deflated, they fold flat 
under the armpits, out of the way of the 
parachute harness. Each is inflated from its 
‘own small cylinder of compressed air, 


Youthful model assembler gets set to launch 9-inch, gas-propelled rocket along guide wire. 


Rockets on Wires 
Mit 125 m.p.h. 


OYS, too, have entered the era of jet- 

propelled flight. Just like the real thing, 
the 9-inch rocket pictured above is powered 
by the thrust of compressed gas escaping 
from its tail. 

In flight, the midget missile shoots along 
a guide wire for 200 to 1,000 feet at speeds 
up to 125 mp.h. The propellant is non- 
burning carbon dioxide, which comes in 
cartridges like those used to charge soda- 
water bottles. 

The rocket and a similar jet airplane, 
made of balsa wood, are sold unassembled 
and unpainted by Victor Stanzel & Co., of 
Schulenburg, Tex. 
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Rocket is set off by puncturing cartridge of 
carbon dioxide in tail. with pointed plunger 


of “jet, gun.” Large hole, letting gas out fast, 
gives high speed; small hole, longer fight. 


Rocket beats jet plane in race along parallel 
wires to frame of tubing mounted on car. The 
stop without damage when arresting hooks cate 
on rubber bands stretched across ends of frame, 


Soft Shoes Save Soldiers 


A soupten wearing these sponge-rubber 
“snowshoes” to lighten his step has a 95- 
percent chance of crossing a mine field 
safely. Army engineers developed the new 
footgear at Ft. Belvoir, Va. Coverings of 
watertight fabric over their upper layers 
and rubber hoses strapped to the wearer's 
legs let the sponge-rubber pads “breathe” 
for resiliency when used to walk in water, 


Bed Light Does Two Jobs 
A New 10-foot Sylvania lighting unit, 
shielded at top and front by translucent 
plastic, provides both indirect illumination 
and direct light for reading in bed. Down: 
ward refraction of light by the plastic yields 
15 foot-candles at book level. Separate 
switches control one 40-watt and two 20- 
watt fluorescent lamps, set end to end. 


Ladder Weighs 8 Pounds 


TuovcH easily lifted by a child, as you 
can see, this 8-pound ladder will’ support 
1,000 pounds of working load. Its strength 
comes from the girder shape of the legs. 
The Featherweight®, 10 feet tall, is en- 
tirely aluminum, except for rubber pads on 
the feet, steps, and shelf, Made by Bard- 
well and McAlister, of Burbank, Calif,, the 
ladder sells for about $11.50, 


*Y° Strengthens Chair 


Strips of laminated wood, serving as the 
frame of this new chair, are bent downward 
at the front corners and joined to form its 
front legs. This “Y” joint, shown in close-up, 
is said to double their strength by distrib- 
uting the strain evenly in two directions. 
The chair was designed by Alvar Aalto, a 
Finnish architect now in the United States. 
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Autogyros Get a Lift. With th 
off de invented by H. F. Pites 
togyros with unpowered 
straight up the way 
.d air, piped into 


the plane through a flexible hose, jets out 
through nozzles in the rotor, spinning the 
the plane rises, an underground 
reel pays out the hose. Once aloft, the 
plane drops the hose and flies off. 


Bathing Harness Holds Dogs. If 
your dog-bathing sessions end up with more 
water on you than the dog, you'll probably 
go for this invention of F, L. Short, of New 
York City, It’s a frame that fits inside the 
bathtub and holds the dog firmly in place 
with cross straps, Adjustable, rubber-tipped 
screws make it fit tightly in any tub. 
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Typewriter Counts Words. For 
writers who must write to an exact length, 
C. W. Lamb, of Inskip, Tenn., has patented - 
a word counter for typewriters. It chalks up 
a word the first time the space bar is hit 
after each word. It then disconnects and is 
reset only when another letter key is hit. 
Thus extra spaces do not register as words, 


ve Tires. You 
you drive up to 


urh “‘Feelers” § 
won't scrape your tire: 


a curb with the inver y E 
Sines, of Toledo, O. Extending slightly be. 
yond’ the fenders, the flexibly mounted, 


roller-tipped arms touch the curb first and 
are pressed inward as the car moves closer 
This closes a switch, flashing lights on the 
car's dashboard to warn the driver that 
a curb, wall, or other obstruction is near. 


Picker Speeds Berrying. There'd 
be no bending over or one-handed picking 
with this berry-picking aid patented by R. E. 
Faulkner, of Chicago. As fast as the berries 
can be picked, they are dropped into curved 
cups strapped on the picker’s wrists, and 
flexible tubes carry them down to a pail 
on a harness around the picker's waist. 


Sockets Are Shoekproof. Even if 
Junior managed to open this safety cover for 
electrical outlets, he still couldn’t get a shock. 
As the hinged cover opens, its two prongs 
are pulled out of a socket between the out- 
lets, This cuts off the current until the cover 
is again closed, It was invented by H. A. 
Abraham, of Philadelphia. 
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Overhead view shows seating arrangement in 
proposed all-wing airliner. Forty passengers in 


In forward-vista cabin (below), under pilots’ 
and engineer's compartment, 30 passengers would 


center cabin and the lounges on both sides of it 
might look out through windows built into floor. 


see ahead through transparent plastic reinforced 
to form the leading edge of the wing at its nose. 


Tall cone, in plu of the pointed blister in 
bomber versions ofhe flying wing, would carry 


HE MAN who de 
bomber has ne 

ir liner of the same si 
These dr 
Northrup sees it: 3 

ad 15 feet hi 
ighty 
mph 
ti 1 

Thou 
ducing it 


an 
wings show k 
that would 

s empty 
passengers t, 100 
faster—he figure 
f the 


an in conven. 


air liners same weigh 


th North: 
the 


p ha 
all 


no 


10 passengers facing backward in three tiers of 
seats with views to rear, both sides, and overhead. 


Ving 
‘ary 80 People 


ing-board fantasy. Behind it lie 
test flights of its prototype, his XB-35, and 
that bomber’s jet-driven sister, the YB-49 
It would differ from them mainly in having 

+ cabins where they d to 
Like the ‘bombers 
ve no tail, Trailiny 
jd serve as combination ele- 
Vertical air separators 


are 
the 
edges of 


ty bombs. 


+ would h 


air 


c 
line 
the 
vators and ailerons. 
directional stability 


would increase 
The flying-wir 


by jet en: 


liner could be driven 


ines—as shown here—or propellers. 


serrenser 1948 137 


munBuom 
movuibanes 


mm 


Gas from combustion chambers rotates separate turbines for air compressor 


Turbine Designed for a Car 


NEW era in motoring was fore- 
shadowed by the exhibition recently in 
Birmingham, England, of the first gas-tur- 
bine engine designed for automobiles. 
Still in the early stages of development, 
the new turbine (PS, Aug. "48, p. 154) 
weighs about a third as much as a piston 
engine of the same power. And it will burn, 
as one of its designers put it, almost any kind 
of oil “from kerosene to old candle ends.” 
Main disadvantage: high fuel consumption. 
Basically, the gas turbine for automobiles 
is a small version of those now used in high- 
speed combat airplanes. The drawing at 
the top of this page, based on sketches pub- 
lished by the London Illustrated News, 
shows how it would work in a car. 
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‘A compressor, turned by an electric mo- 
tor for starting, sucks air from the atmos- 
phere through a filter and blows it into com- 
bustion chambers. There a spray of fuel oil 
mixes with the compressed air and, once set 
afire by an ignition plug, burns fiercely. 

Flaming gas, escaping from the combus- 
tion chambers, rotates two turbines. The 
first turns the air compressor; the second, on 
a separate shaft, is geared to the car's rear 
wheels. 

The partly cooled gas then goes back to 
a compartment called a heat exchanger, 
where—on its way out—it preheats incoming 
air. This not only steps up the engine’s 
fuel-burning efficiency, but helps to muffle 
its jetlike exhaust. 


h gas tu , shown 
with its inventor 300 pounds but 
develops 160 hp. It’s about three feet long and 


has a maximum diameter of 15 inches. 


Baby Jet Drives Bike 


Jer manufacturers are losing no time 
in developing peacetime models for the 
public’s use. First on the market is a 
baby pulse jet that weighs only 8% 
pounds yet develops a static thrust of 30 
pounds—enough to send the motorbike 
above zooming along at better than 70 
m.p.h. Called the D5-1, it burns ordi. 
nary gasoline and is started by a coil vi- 
brator and compressed air. It is made by 
the Aeromarine Co., of Vandalia, Ohio, 


Camera Tests Lenses 


You won't find this camera out at the 
beach this summer snapping candids, but 
because of it, your own cameras will be 
getting better. Developed by Bausch and 
Lomb, it’s interested only in testing new 
lenses for other cameras. For the utmost 
in precision, film plane and lens board 
can be kept parallel to within 5/10,000 of 
an inch. A micromete: imil 
curacy in focusing, while a 
scope permits even finer focusing. 
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Charge of shot, traveling 1,400 ft. a second, 
is photographed 4 in. from gun’s choke-tube 


extension. Vents in tube let out gases that other- 
wise would cloud camera’s view of the pellets. 


Camera Snaps Flying Shot 


T THE top of this page is a portrait of 
lead pellets leaving a shotgun at 954 
mp.h. They were snapped by an ordinary 
Speed Graphic ® camera in the studio of 
E. Baden Powell at Pasadena, Calif. 
The secret? It's in the lighting, a flash 
1,000 times brighter than outdoor_suynlight. 
The source is two pencil-shaped« quartz 
tubes, filled with xenon gas, that light up 
and black out in 3/1,000,000 of a second. 
It takes 28,800,000 watts to flash the 
tubes. A series of multipliers builds up 


these baby lightning bolts from house cur- 


To take pictures like one at top of this page, 
room lights are turned off and camera shutter 
is opened, Shotgun is then fired into target 


a 
ce 
(QUARTZ-TUBE Uc 
IM STEEL RERLECTORS 
_- 


rent and stores them in condensers. They are 
released when a switch is tripped by sound 
from a gun's blast striking a microphone. 

The switch is a gas-filled electronic tube, 
called a thyratron. It works like a valve, 
letting current through when it receives the 
microphone’s signal and then quickly shut- 
ting it off as the current “pressure” drops. 
The mike’s distance from the gun determines 
at what point the shot is photographed. 

Powell uses this camera setup to test his 
POWer-PAC ©, a shotgun muzzle attach- 
ment to control the pattern of shot. 


of rags in end of pipe. Microphone near muzzle 
trips camera lights when it “hears” bla 
Duration of their flash is length of exposure. 


| 


His ancient skill aided by simple shop 
tools, a Navajo Indian craftsman fashions 
silver mountings for a turquoise bracelet 


Lamp Houses Radio 

To save space on a desk, this lamp has 
a radio built into its base. An RCA-licensed, 
four-tube superheterodyne, the radio has a 
selenium rectifier to take the place of a fifth 
tube. It operates on AC or DC. The lamp 
is 26 inches tall and made largely of brass. 
A matching lamp comes without the radio. 
The manufacturer is Lombardy Lamps, Ltd., 
Long Island City, N. Y 


Photo by Western Wa 


He buys the metal in sheets or as Mexican 
coins. Enough for each setting, weighed in 
a homemade balance scale, is melted over a 


gas burner and cast in a mold of wet sand. 


Colors Identify Troops 


Now you can tell by the colors on his 
sleeve whether a soldier is a combat man or 
a technician. The photographs above show 
the Army’s new color scheme for noncom- 
missioned officers: gold stripes on a blue 
background for non-combat personnel, blue 
on gold for combat troops. The new em- 
blems, only 2 inches wide, are about two- 
thirds the size of the old insignia. 
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Camera Snap t Flaws 


How much punishment can the blades of 
a jet engine take? To find out, Boeing engi- 
neers place test wheels in the spin pit at 
the bottom of the picture at right and whirl 
them at speeds up to 100,000 r.p.m. under 
temperatures as high as 1,750° F. When a 
wheel breaks, a tiny mercury flash lamp, 
shown being installed at right, is set off, 
making a 1/5,000,000-second "photograph 
on film in an 8-by-10 camera mounted 
above the pit, The photo 
snapped as a wheel burst at 52,000 r.p.m. 


above was 


Taxi Gives Tele Sh 
You can see the fight, even thou 
are stalled in a traffic jam outside the 


ws 


if you're lucky enough to hop into this 
Chicago cab. The set is a Motorola table 
model, modified by a television engineer, 


and set beside the driver so that the 4%-by- 
G-inch screen is visible from the rear seat 
Requiring only 70 watts of power, the set 
has a special vibrator that permits its ope 

added battery power. The 
antenna designed for the job is shown at the 
right. The whole thing cost only $200. 


tion without 


Principie OF Moments 


— lever with two 
equal weights 


Simple 
balance 
support, 
moment 
an axis 


seale shows that only equal weights 
at equal distances from the point of 
or fulcrum, This is based on law of 

ability to. make a body rotate about 
is measured by multiplying the force 


AFRW, = BFx Wy 


d by its distance from the axis. The Count- 
House , made by Playskool Mfg. Co, also 
ding addition; the consles aresctapel like 

ate to their weight, that 


numbers. proportic 
the 2 and the 4 are exactly 


anced by the 6, 


Tovs Dramatize Science 


HE laws of science rule the nursery as 

well as the laboratory, and many a pro- 
found physical principle is dramatically 
demonstrated by a toy. Here are half a 
dozen in which Junior has gotten an assist 


of hues. 


Color top employs additive mixing 
lend to ap- 


Red and blue sections of the top bl 
pink when the top is spun, The eye sees 
ction of the light from each color as it 
irls and adds up the wave lengths in the 
in, Blackboard formula ‘shows that if green 
added, top, made by Falge Engineering 
of Bet Md., would spin white. 


a fi 


Appitiwe 
Coton Mixing 
G+b+c=xX 


from heavyweight thinkers like Archimedes 
and Sir Isaac Newton, They were selected 
at the Toy Guids . Inc., of New 
York City ion and display center 
for the toy industries and educators, 


“A simple train of gears is one in which each 
gear meshes with the next o gear bein, 
a follower of the one preceding and a driver ol 
the one following”—as this simple toy demon- 
strates. Gears and pegs are removable and can 
be given different positions by shifting to extra 
holes in the board. 1 Bonhop, Inc., of New 
York City, makes the gear-train set. 


ACTION 


aimosenzane 
PRESSURE 
Lt 4 


is toy pump, just as in 
essure of the atmosphere on the surface 
of the well water forces the fluid up, into the 
pump. This happens when down the 
pump handle raises the pisto 

pressure in the pump cylinder 


Int 
the 


nn the handle then push 
alve i pis 

The next stroke then hits it to the spout. I 

the toy, made by Ideal Novelty and Toy Co., a 

little water poured through hole in pump top 


gives an endless supply for pumping. 


current make 
battery-operatec 


with wire 
magnet 


GyYRo AcTION 


its stand, the spinn 
ponstrates that a rota 
its rotation, 


Perfectly balanced on 
gyroscopic top above di 
ing body persists in the plane of 


unless affected by an outside force. This law 
of moti first explained by Sir Isaate, New- 
ton. F slackboard $ pre 

We f top and push of 


re the two forces thus m a 
does not fall. The toy, made 

astic » by pulling a string, which is 
wound around the axis. ‘Toy Founders, Inc 


Mich 


of Detroit manufactures it 
cab, will lift 10 Ib. of iron. The toy also demon 
s the mechanical advantage 
rope hitched to the 
i 


ELecrrpmacuerism | Movaete Puttey 


MECH, ADV. 


2th 


ed bump shown above is part 
's indoor proving ground for 
in automobile design. Its 
whirling drums, set off center, spin the car 


Glass Tube Samples Steel 


Tue picture below shows how GE's over- 
size “medicine dropper” samples molten 
steel. ng a rubber bulb on its upper 
end sucks liquid metal from a dipper into a 
tube of heat-resistant glass about the diam- 
eter of a lead pencil. The steel hardens in 
five minutes, and the glass is cracked away— 
leaving a smooth rod for analysis. 


wheels mounted above them and, at the 
same time, alternately shove one wheel up 
while letting the other drop. This tests 
springs and shock absorbers by putting them 
through more punishment than they're ever 
likely to encounter on the road. 


Phone Aid Frees Hands 


Jusr flip the switch of the Tel-O-Aid ® 
when the phone rings—and you talk, 
with both hands free and work uninter- 
rupted, Both sides of the conversation can 
be heard anywhere in the room. The re- 
ceiver rests on the cabinet, plugged into any 
outlet, but has no mechanical connection 
with it. Outgoing calls are dialed as usual. 
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—— Splits the Atom 


nw Tr MAKE atomic energy easier to understand, this comic strip was 
prepared for an exhibit celebrating New York City’s Golden Anni- 

versary. Artist Joe Musial was aided by Dr. John R. Dunning, Nobel 

A Lo prize winner and Columbia University science director; Dr. Louis Heil 
Se py of Cooper Union; Dr. Maxwell L. Eidinoff, author of “Atomics for the 
NS = Millions”; representatives of “Puck”; and a group of science journalists. 


Pictures reproduced by permission of King Features Syndicate, Ine. 


WATER 
MOLECULE 


(4G ropurar science 
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Wit, ID BE WY THE DOUSH | 
A MILLIONAIRE !— } 


THIS ACTION MULTIPLIED TRILLIONS: 
1S THe t 
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What's New in Aviation 


Visibility Inereased. Two win- also features a luxurious interior, with indi- 
dows on top of the cabin plus a rear win- vidual cigarette lighters, ash trays, and fresh- 
dow make it easy to see out of this 1949 air ventilators. Powered by a 165-hp. Con- 
Silvaire Sedan ® even though it is a high- _ tinental engine, the plane has a top speed 
wing plane. The new Luscombe four-seater of 140 m.p.h., and climbs 900 ft. a minute, 


ae: 


Huge Tires Pack Soil. A solidly Fuel Flow Is Visible. With gas 
packed base is needed to build runways feeding from eight tanks into four engines, 
that will take the impact of heavily loaded _ pilots of the Martin P4M Mercator now have 
aircraft, The packing can be done now with an instant picture of what's going on at all 
the Super-Compactor ® shown above. When times. They see it in the illuminated fuel 
the corner compartments are filled with bal- panel shown above, made of transparent 
last, the four big boxed-in tires exert a total _ plastic. Mounted directly ahead of the 
pressure of 400,000 Ib, Cylindrical attach- © throttles, it gives each pilot a clear view of 
ment in right foreground is a hydraulic jack which tanks are feeding which engines. The 
for testing the strength of the packed soil. Mercator is the newest of the Navy's land- 
The unit is manufactured by O.J. Porter and based patrol planes, and has a reciprocating 
Co., of Sacramento, Calif. and a jet engine in each of its two nacelles, 
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vision Fi the Sky. In 
a modified B-29 flying at 25,000 feet, engi- 
neers (right) are shown monitoring the first 
public demonstration of Stratovision ® near 
Pittsburgh, Pa, program televised was 
picked up from an East Coast network by 
the antenna sticking up above the tail of the 
plane and rebroadcast from the long, mast- 
like antenna projecting below the nose, Fly 
ing lazily in the sky, the plane transmitted 
n area more than 500 miles in diam: 
bout ten times the range of a ground 


Westinghouse a 1 Martin 
zineers, who developed Stratovision, claim 
t 14 such aerial stations could span the 
with television programs. 


ove 
eter—a 


British Bantam Takes Off. gallons of fuel, it can fly non-stop from Lon- 
Weighing about as much as.a motorcycle, the — don to Paris at a cruising speed of 66 m.p.h. 
430-pound Fairey Junior shown above does Recently demonstrated, the tiny one 

35 miles to the British gallon. Carrying 11 is expected to sell in England for ¢ 
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ieal Throat Makes 


placed inside 


Test model of a guided 
° id tunnel 


ible-throated, supersonic 


HE Army's newest wind tunnel has a 
throat as flexible as your own. As a 
result, it can reproduce any air speed up to 
four times that of sound at the touch of a 
couple of push buttons, With it, engineers 
can test models of supersonic aircraft and 
at continually varying ve- 
without stopping to change from 
one fixed throat to another. 
The throat is the vital part of the tunnel, 
since high air speeds are obtained by sud- 
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it model 


squeezed through throat will i 
f sound, 


at velocities up to four times the spec 


denly squeezing the air through the narrow 
opening, forcing it to speed up. In the new 
tunnel, installed at the Army’s Aberdeen 
(Md.) Proving Ground, the throat consists 
of flexible steel plates, When jacks press in- 
ward on these plates, they can squeeze the 
opening down to % in, The resulting air 
velocity approaches 3,000 m.p.h,—an 
time high for any large, continuous-opera- 
tion wind tunnel. The jacks can be adjusted 
for any lower speed desired. 


FLEXIBLE THROAT 


i 
WIND TUNNEL 


shown in di am above, is 
of jack: press in- 

flexible metal sections in top and bot- 
tunnel, varying throat opening. Intricate 
am system, ‘at left, operates jacks, regulates 
throat to within .001 in. of desired size 


jackpot” tire with the better-than- 
‘al rubber? Since they are being sold un- 


Three out of a hundred 1948 buyers 
will get a masked marvel with invisible 
extra mileage built in. 


By Charles Stevenson and 
Alden P. Armagnae 


I Lady Luck is smiling your way, the 
next time you buy a tire for your car, 
you'll get more than you expected for your 
money. This year, something like three out 
of 100 purchasers are going to receive a 
surprise-package tire, and the next one may 
be you. 


‘This mystery tire will be of a standard 
make and will bear no distinguishing label. 
Its black rubber looks exactly like that of 
any other synthetic-rubber tire in the shop. 
Neither you nor the dealer can tell it from 
the rest—not even an expert could. So, if 
you walk out with the jackpot tire, you 


ext Tire, | 
May Be al | 


1 depend on your luck 
the demand for more. 


won't even know it until some day—perhaps 
) or 1951—you realize it worn 
any tire you have ever owned, 
Its invisible extra mileage is the maker's 
gift to the lucky buyer. 

Just reaching the market, the wonder 
tires are the first to employ a brand-new 
1 of synthetic rubber, called “cold rub- 
ber” because it is made in refrigerated ket- 
tles. In at least one application—the treads 
of passenger-car tires, where it is being 
used at present—the new rubber surpasses 
nature’s best. 

Laboratory tests and high-speed road 
trials indicate that the new tires should give 
up to 30 percent more mileage than tires 
of the finest natural rubber. Some of the 
new type have run 40,000 miles on test 
cars without even wearing smooth. There 
seems no doubt that they are the finest tires 
the world has ever known. 
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SPEED-UP CHEMICALS 
TO HASTEN REACTION IN COLD 


To make cold rubber, novel process 
speed- chemicals and_ refrigerated eettles. 
Simplified pictorial diagram, continued on next 
tres (pages, and acomapsaying photographs 


The special synthetic rubber that goes 
into these tires is not expensive. About four 
cents a pound cheaper than natural rubber, 
it sells at the same price as ordinary syn- 
thetic rubber, 18% cents a pound. 

Large-scale manufacture of cold rubber, 
which climaxes years of effort to surpass 
nature’s kind, started only a few months 
ago. The Copolymer Corporation began 
making it last February at Baton Rouge, 
La,, and the United States Rubber Com- 
pany last April at Borger, Tex., in synthetic- 
rubber plants that they operate for the Gov- 
emment, These two plants produce the 
entire current supply, now approaching 
3,000,000 pounds monthly. Meeting only 
a fraction of the demand so far, the output 
will rise as other synthetic-rubber plants 


ES Above, a worker 

es up a solution of destrose sugar, one of 
four speed-up cl 

Si recipe that makes cold rubber feasible, 


cals in the newly dis- 
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show the way it’s done at Borger, Tex, by United 
States Rubber Company. Samples ‘drawn. off 
from kettle (photo inset) tell when the rubber- 
making reaction has reached the desired stage. 


convert to the new process, By the end of 
this year the Goodyear Tire and Rubber 
Company will be making cold rubber at 
Los Angeles, Calif., and the United States 
Rubber Company will have a second plant 
in operation, at Naugatuck, Conn, 

Factories are making tires out of the new 
rubber as fast as shipments are received. 
The United States Rubber Company's cold 
rubber from Borger goes to its main tire 
plant at Detroit, Mich. Copolymer’s cold 
rubber from Baton Rouge, shipped to fac- 
tories dotting the map from Connecticut to 
Colorado, supplies a group of eight partici- 
pating tire companies, in which Sears Roe- 
buck has the largest interest. 

Put yourself in a tire maker's place and 
you can see why cold-rubber tires aren't 
yet being advertised. There simply aren't 
enough,-so far, to go around. And talking 
about them would just make it harder to 
sell the regular kind that most buyers must 
be content to get for awhile. Next year, 
with more cold rubber available, production 
of the tires containing it will soar, At some 
future time, if they fulfill all expectations, 
they will probably become standard. 

Cold-rubber tires sold to motorists mean- 
while will provide a final mass test of the 
new material. As one tire maker explains, 
nothing but actual use by the public can 
reveal the frequency with which an occa- 
sional tire—perhaps less than one out of 100 
will prove defective after long service. 
Makers learn of these rare cases when a 
purchaser brings back a tire to the dealer 
with a complaint. By the serial number that 
the tire bears, the maker will be able to dis- 
tinguish the new kind from the regular 


MIXED INGREDIENTS 


type. And if users complain of fewer de- 
fective tires among the new type than the 
old, in proportion to the number sold, this 
will provide the final proof of the new 
kind’s superiority on all counts, 

Tires currently being made of the new 
rubber are of composite construction. The 
tread is of cold rubber, and the rest of 
other types. Experiments in adapting cold 
rubber to tire carcasses are under way. 

Even if tire makers can employ the new 
rubber only in treads, a vast market awaits 
it—for tire-tread rubber amounts to about a 
third of the nation’s entire rubber consump- 
tion. The price of natural rubber will have 


INSULATING 


CORK, 8 IN 
CHES THICK 


SAMPLING. 
‘CONNECTION 


RUBBER LATEX (MILKY 
FLUID! AND UNCONVERTED 
AUTADIENE AND STYRENE 


little to do with this outlook, The tread of 
the average tire weighs 4% pounds. If 
plantation rubber dropped to ten cents and 
cold rubber held at 18% cents a pound, the 
synthetic tread would cost only 38% cents 
more than the natural—not much to pay for 
an extra 10,000 miles, 

‘And when the supply of cold rubber be- 
comes plentiful enough, much wider appli- 
cations are foreseen. It may well prove a 
superior material for rubber soles, rubber 
heels, insulation for electric wire, and foam- 
rubber mattresses and upholstery cushions. 

Not only motorists and other immediate 
users, but every American citizen, will 
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\CHEMICAL TO PREVENT OXIDATION! 


STYRENE 
RECOVERY 
COLUMN, 


COAGULATING LATEX 
FORMS BROWNISH- 
WHITE CRUMBS OF 
SOUD RUBBER IN 


(ATeX AND 
UNCONVERTED 
STYRENE 


RECEIVING 


AMBER-COLORED SERUM 


Recovery end of process first yields cold rub- 
ber in form of crumbs resembling coarse cottage 
cheese, as seen in photo at right. These are 
then washed, dried, and pressed into bales. 


benefit from a material superior to natural 
rubber and in such universal demand. For 
it will breathe new life into the synthetic- 
rubber industry, vital to national defense, 

‘When World War II cut us off from Far 
East rubber, we had to build from scratch 
the gigantic $700,000,000 synthetic-rubber 
production line that kept our trucks rolling, 
our planes flying, and our guns in action. 
War's end faced it with the prospect of 
becoming an ugly duckling. To keep this 
great industry geared up to meet a possible 
future emergency, it has had to have Goy- 


—— 
this one, some- 


Three refrigerated kettles like 
thing new in rubber making, produce the phe- 
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ernment support—including legislation re- 
quiring makers of rubber goods to use 
specified percentage of synthetic rubber— 
and has been at the mercy of prevailing 
opinion on Capitol Hill. 

At one stroke, cold rubber now lifts thi 
strategic industry out of the realm of poli- 
tics and transforms it into an independent 
and booming commercial enterprise. Now 
it can stand on its own feet, assured of a 
permanent future in its own right. Another 
fleet of battleships could hardly be a greater 
asset to our national security, 


nomenally long-wearing cold rubber in the Bor- 
ger plant at temperatures from 41° down to 0° F. 


‘RUBBER CRUMBS 
AND SERUM 


JAKE BLACK BECAUSE OF CARBON 
LACK USED TO TOUGHEN THEM. 
Final product is solid bale of 
brown cold rubber in photo. The 
new rubber, in passenger-car tire U 
treads, outwears natural rubber. 


Like the synthetic rubber of World War 
II, cold rubber results from the teamwork 
of all the leaders of the industry—pooling 
information and working closely together. 

Best all-around wartime synthetic rub- 
ber, and the immediate ancestor of the new 
low-temperature kind, was GR-S—short for 
“Government rubber, styrene type.” It used 
the same two principal raw materials, buta- 
diene and styrene, that cold rubber does. 
Butadiene is a gas, derived from petroleum 
or alcohol, which can be compressed to 
form a volatile water-white liquid. Styrene 
is a colorless liquid obtained from coal or 
natural gas. When these ingredients and 
supplementary chemicals are churned to- 
gether in a kettle, under pressure and at a 
constant temperature, a reaction called 
polymerization takes place. Little mole- 
cules clump together to maké big ones— 
and the product is synthetic rubber. 

Working desperately against time, war- 
time researchers found they could make 
this reaction go fast enough to suit them at 
122° Fahrenheit. (This was the equivalent 
of a round figure of 50° on their laboratory- 
type Centigrade thermometers.) The GR-S 
that resulted was good enough to meet the 
emergency. Without further ado, they 
standardized on that method and succeeded 
in turning out more than a million long 
tons of rubber a year. All the rubber trees 
inthe world produced only a little over a 
million and a half tons in their best year. 


COLD RUBBER 


READY FOR 
SHIPMENT 


GR-S gives about 70 percent of the mile- 
age of the best natural rubber, in passenger- 
car tire treads. Better synthetic rubber 
would result, experts have known, if they 
ran the rubber-making kettles at a consider- 
ably lower temperature than 122° F.—say, 
41° F. (equivalent to 5° Centigrade). But 
this was out for wartime purposes, because 
it was found to slow down the reaction time 
from 12 hours to several days; and the same 
drawback appeared to make the low-tem- 
perature process uneconomical for peace- 
time use. A given number of kettles would 
turn out only a fraction as much 41° GR-S 
as 122° GR-S. 

Key to large-scale production of low- 
temperature rubber is a recently discovered 
recipe using four speed-up chemicals, 
which make the reaction take place many 
times faster in the cold, They are cumene 
hydroperoxide, dextrose sugar, sodium 
pyrophosphate, and ferrous sulphate. Suc- 
cessfully tried’ out for rubber making by 
University of Minnesota experimenters in 
1946, cumene hydroperoxide is a new 
chemical product, made at Brunswick, 
Georgia, by the Hercules Powder Company 
and supplied in 55-gallon steel drums as a 
pale yellow to colorless liquid. It acts as a 
catalyst for the synthetic-rubber reaction 
—replacing potassium persulphate, the 
agent formerly used for GR-S. The other 
three chemicals are activators that abet 
the action of the new catalyst. When these 
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Here is the wonder tire. Actual photo of one, 
under test, shows wheel that simulates bumpy 


speed-up chemicals are added to a kettleful 
of raw materials, rubber can be made in 12 
hours at 41° F., just as quickly as by the 
old process at 122° F. It shows all the su- 
perior characteristics typical of low-tempera- 
ture rubber—better resistance to wear and 
cracking, higher tensile strength—which, 
chemists say, are due to a more desirable 
size and composition of the molecules. 

Equipment never seen before in the rub- 
ber industry applies the 41° F. process at 
the Borger and Baton Rouge plants. Banks 
of cork-jacketed kettles, cooled with circu- 
lating refrigerant from frost-coated pipes, 
chill their contents to the temperature of a 
snappy March morning. Within, butadiene 
and styrene look at first like droplets of oil 
in salad dressing as they and supplementary 
chemicals are blended in an emulsion, with 
the aid of soapy water. As their molecules 
fuse into larger ones, they form a milky 
fluid or latex, like that which oozes from 
the rubber tree. Samples drawn off at in- 
tervals show how the reaction is progressing 
and indicate the right moment at which to 
drain off the latex, into tanks where it is 
coagulated into brownish-white rubber 
crumbs resembling coarse cottage cheese. 
These are washed, dried, and pressed into 
bales of solid brown rubber. The entire 
operation is automatic, 

If this low-temperature rubber were 
toughened with ordinary carbon black, a 
form of lampblack widely used for the pur- 
pose, it would wear half again as long as 
GR-S and its quality would just about equal 
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CONTAINS STEEL 


road. Diagram illustrates composite design of 
the new tire, which uses cold rubber for tread. 


that of natural rubber. The additional im- 
provement that gives the new synthetic its 
marked superiority over natural rubber 
comes from an improved type of carbon 
black, developed in research pioneered by 
the Phillips Petroleum Corporation. Called 
“furnace black,” this new ingredient bene- 
fits other synthetic rubber too, but with 
low-temperature rubber its effect is par- 
ticularly favorable. The happy combination 
of cold rubber and improved carbon black 
produces the finest synthetic rubber ever 
made, 

And chemists may do better yet—for, as 
they point out, the quality of rubber from 
trees is fixed by nature, while that of syn- 
thetic rubber is limited only by man’s in- 
genuity. Investigating the most promising 
possibility, the United States Rubber Com- 
pany has just begun large-scale production 
of cold rubber at 14° F, and 0° F., as well 
as at 41° F,, in its Borger plant, Antifreeze, 
substituted for part of the water in the re- 
action kettles, keeps the contents from 
freezing solid at these extremely low temper- 
atures and is later recovered. Preliminary 
experiments at a cold-rubber pilot plant of 
the Phillips concern have yielded a progres- 
sively tougher rubber, at a few cents more 
per pound, as the temperature is dropped 
to 14°, And Phillips’ assistant chief of re- 
search, W. A. Schulze, predicts that 75,- 
000-mile tires can be made in the near 
future, Whether these materialize will de- 
pend upon motorists’ willingness to pay for 
premium quality. END. 


“Train” Rides Road 


You have to look twice at the giant Foster 
trailer truck above to make sure it’s not a 
ight tr It's 60 feet long and can haul 
a ton load—more than the average 
road box car. For easy loading, the rear of 
the trailer tilts down, forming a ramp (right). 
As the load mounts the ramp, the bed presses 
down on the rear wheels, providing added 
brake friction and permitting loading on a 
slight grade. Truck and trailer can be drawn 
up flush so loads can roll directly from 
the trailer bed onto the truck bed. 


a ~ 


Wheel Does Many Jobs 


Jusr hook this single-wheeled, handle-bar 
Pow-r-Wheel ® onto the dump barrow at 
left above, and you have a power barrow. 
Detach the barrow body from its two- 
wheeled chassis, put on the flat body at 
right above, and you now have a flat-bed 


truck for hauling cans or crates. The single- 
cylinder, 1%-hp. driving wheel provides 
speeds up to 3% m.p.h., can push a full 600- 
Ib. load up a 30-percent grade and turn in a 
27-in. radius. A 2%-hp. model handles 400 
Ib. more. Made by the C. G. Schulze Co., 
of Los Angeles, the machines can also be 
used with sweeper and mower attachments. 
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Your First Trip 
In a Stratocraser 


Your pilot on the two-decker will be 
a veteran, but there'll be many sur- 
prises for you as a passenger. 


By George H. Waltz, Jr. 


C had been quite a flight, All that re- 
mained was for us to grope our way down 
through thick weather to an instrument land- 
ing at New York’s LaGuardia Field. Rough 
air had messed up our first approach, and 
we had gone around for another try. 

“Landing gear down,” called the pilot. 

“Landing gear dowa and locked,” came 
the co-pilot’s response. 

“Full flaps,” ordered the pilot. 

“Full flaps,” echoed the co-pilot, after 


Four 3,500-hp. engines power the luxury air 
liner, In landing, blades of all four propellers 
can be reversed in pitch to serve as brakes 


checking the flap-position indicator on the 
instrument panel. 

The pilot eased back the throttles, and 
the roar of the engines settled to a whistling 
purr. Suddenly I heard the welcome screech 
of the plane's tires on the runway. 

The pilot, co-pilot, and flight engineer at 
their controls had literally sweated that one 
out, Their white shirts were spotted with 
perspiration. 

So was mine. This had been my first ex- 
perience as an observer in the instrument- 
filled cockpit of a Boeing Stratocruiser®— 
aviation’s newest and biggest passenger 
plane, which soon will be plying the air 
routes of six major air lines, We had flown 
for more than an hour, and just about every- 


and shorten the plane's run after its wheels 
touch. With blades of its props thus reversed, 
Stratocruiser can even back itself into a hangar, 
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Stratocruiser cockpit houses some 600 con 
trols and indicators. Seated here are pilot (lett), 
co-pilot (right), flight engineer (foreground). 
Plane also carries navigator, radio operator. 


thing had happened: bad weather, ice on 
the wings, an engine failure, radio troubles. 
And we had completed the flight success- 
fully without ever leaving the ground, 

We had been “flying” the amazing new 
electronic flight simulator built by Curtiss- 
Wright. It is used by Pan American Air- 
ways to train the crews who will fly a PAA 
fleet of 20 Stratocruisers, 

The flight simulator, which cost $250,000, 
is an exact duplicate of the Stratocruiser’s 
cockpit. Thanks to an ingenious electronic 
brain, its instruments and flight controls 
function just as they do in the actual air- 
plane, Seated in the simulator, a pilot can 
go through any maneuver he normally would 
execute in the air—plus a good many he 
wouldn't dare to try if actually flying the 
$1,500,000 aircraft. 


Trouble Made to Order 


By twirling dials and flipping switches, a 
flight instructor, hidden from the pilot and 
his crew, can make the simulator duplicate 
just about any kind of flying problem. Then 
it is up to the flight crew to correct or meet 
the trouble and complete the flight. Even 
engine noises and landing sounds are faith- 
fully reproduced. In fact, no greater tribute 
could be paid to the simulator’s realism than 
the spots of perspiration on the shirts of old- 
time pilots when they emerge after a “flight” 
—even though the earth-bound cockpit is air- 
conditioned, 

After my first “fight” in the simulator, I 
found out more about the Stratocruiser from 
PAA and Boeing pilots and engineers. I was 
particularly interested in the new plane be- 
cause, during the war, I had spent quite a 
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Flight simulator for trai 
crews is duplicate of PAA’s 
at “trouble box” in foreground creates flying 
problems and checks the trainees’ responses. 


bit of time in the B-29. In fact, I wrote the 
AAF’s pilot-training manual for it. And 1 
knew that Boeing’s latest sky queen was a 
development of that atom-bomb carrier. 

When an airplane just naturally wants to 
do what the pilot would have it do, flyers 
call it a “pilot’s airplane.” The Stratocruiser, 
I learned, is not only very much a pilot’s air- 
plane, but a passenger's airplane and a main- 
tenance man’s airplane as well. 

Let’s climb aboard a Stratocruiser for a 
transoceanic flight. Inside its main pas- 
senger cabin, 74 feet long, you take a softly 
cushioned seat that is the result of more than. 
100,000 man-hours of research and design. 
It automatically fits itself to the contours of 
your body whether you are long or short, 
fat or lean. 

Unlike most flights that you have taken 
before, this will be no “sit-down” trip. The 
Stratocruiser is a double-decked airplane. If 
you get tired of sitting, a centrally located 
spiral staircase will lead you below to a 
spacious lounge much like the club car on 
the fanciest transcontinental tr: 

In flight, you will breathe air that has 
been filtered, deodorized, and warmed or 
cooled according to the need. Up to 15,000 
ft., the air pressure in the cabin will be no 
less than it was at sea level. Even at 25,000 
ft., the altitude at which we will make most 
of our trip, the cabin pressure will never fall 
below that ordinarily found at 5,500 ft. 
Your ears won't pop or your nose plug up. 

Now that the last passenger is aboard and 
they are taxiing our ship out for take-off, let’s 
go up front and have a look at the cockpit 
and flight deck. A glance at the fuel gauges 
at the flight engineer's position, just behind 


er deck of a PAA Strato- 
late 61 passengers. Pumps 


keep interior ai altitude pressure even 


a 
when the plane is flying five miles high. 


Even stewardess has a control panel. From desk 
at rear of main cabin she regulates lights and 
air conditioning, answers passenger calls, and 
talks by phone with other members of the crew. 


Meals, precooked and frozen, are reheated by 
electricity in galley behind ‘passenger cabin 
on upper deck, Individual serving trays are 
posesd to stewardess theough louvese in: dos. 


if eae | 
For night flights 36 of the seats make up as 
nine double berths. With 25 passengers sting 
up in the other seats, main in thus. wil 
carry 43 on overnight and transoceanic hops. 


Lounge on lower level seats 14 passengers on 
short trips, or serves as “club car” on_long 
flights. At’ one end is a‘ serving bar. Plane 
also has men’s and women’s dressing” rooms. 


Trays fit snugly into rimmed tables that hook 
to seats at mealtime. Rubber mountings prevent 
vibration of seats in area of cabin affected 
by pulsating air blasts from propeller tips. 
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For handy servicing, leading edge of wing be- 
tween fuselage and engines lifts open on hinges 
to let mechanic get at heater ducts, oil lines, 
carbon-dioxide pipes, and electrical wiring. 


the pilot and co-pilot, tells us that our Stra- 
tocruiser is loaded with 7,630 gallons of 
fuel. This accounts for about 22% tons of the 
big plane’s total maximum take-off weight of 
70 tons. The oil gauges show a total of 200 
gallons of oil. 

Now everything is ready for the take-off. 
As the pilot “walks” his four throttle levers 
forward, the Stratocruiser’s four Wasp Major 
® engines build up to their combined full 
14,000 hp.—twice the power of any existing 
locomotive, The air-speed indicators in front 
of the pilot and co-pilot show our speed 
mounting as we roll down the runway. In a 
matter of seconds we are airborne. The pilot, 
busy with his flight controls, then calls for 
“gear up,” “flaps up,” and finally “normal 
climbing power.” At this last order, the 
flight engineer adjusts his duplicate throt- 
tles and the other engine controls that 
spread out before him like an organ con- 
sole, until the engines are delivering the best 
power for climb. 


Cruises Nearly 5 Miles Up 


Forty-five minutes later your Stratocruiser 
has just reached its cruising altitude and the 
pilots are trimming it for level flight. In that 
45 minutes of climb, the Stratocruiser’s four 
engines have used up 700 gallons of fuel to 
lift you up just about four and three-quarter 
miles and carry you 182 miles from your 
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Built-in staire permit loading of Stratocruiser 
without ramps. This one leads to forward cargo 


compartment. Another in door of aft cargo hold 
admits passengers through lower-deck lounge. 


starting point. At the moment, the pilot, co- 
pilot, and flight engineer are adjusting the 
engine controls to get the most out of their 
fuel for long-range cruising. For each hour 
of operation now, your Stratocruiser’s en- 
gines will use up ‘about 530 gallons of fuel 
to push you through the air at better than 
300 m.p.h. 

There is little chance that you will hit 
any weather during most of your trip, At 
25,000 feet you are above the effects of most 
storms, Besides, your navigator has plotted 
the plane's course around the weather map’s 

“highs” and “lows” to take advantage of all 
prevailing tail winds to save fuel (PS, July 
"46, p. 93). 

Tf an engine develops trouble during your 
flight, you probably will never know it. The 
Stratocruiser flies just about as well on three 
engines as it does on four. As a matter of 
fact, so good is the Stratocruiser’s natural 
stability, even at full load, that an engine 
could have failed on take-off without your 
feeling it, 

By this time in your transoceanic flight 
you have probably noticed that, regardless 
of the changing outside temperature, the 
window beside your seat has neither frosted 
over nor steamed up. It can’t. The Strato- 
cruiser’s windows are fitted with double 
panes, and cabin air is forced between the 
panes to keep them at cabin temperature. 


Up in the cockpit, your flight crew like- 
wise is having no visibility problems, Their 
operating deck is also air-conditioned and 
pressurized, and special electricity-conduct- 
ing glass keeps the cockpit windows clear of 
ice and fog. Should you run into heavy icing 
conditions, your Stratocruiser’s propellers 
and the leading edges of its wings are heated 
internally to prevent ice from forming or 
building up. 

Now, after about 10 hours in the air, the 
pilots are beginning their letdown for a 
landing at your destination. The Strato- 
cruiser is about 17 tons lighter than it was 
when you took off: it took that much gaso- 
line to get you where you are, 

‘As the big plane soars over the trees near 
the end of the runway, you are some 50 feet 
above the ground, About 1,300 feet farther 
the wheels touch the ground, and in an- 
other 1,800 feet the plane rolls to a stop. 
This amazingly short landing roll results 
from the Stratocruiser’s use of reversible- 
pitch propellers whose reverse thrust can be 
used to aid the brakes. In this particular 
landing, the pilot had reversed the blades on 
only two of the plane’s propellers. If he had 
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Sand Slinger Fills Molds 


Tus mechanical ram speeds the packing 
of sand molds for steel castings. Cups on 
the rim of a wheel whirling at 1,800 r.p.m. 


reversed all four, he could have braked his 
ship to a stop within 0 feet after its 
wheels touched the runway. 

By the time you leave your Stratocruiser, 
maintenance cfews will be working over her. 
Forty-four points of easy access to vital parts 
have been built into the Stratocruiser to sim- 
plify maintenance. By lifting up the hinged 
leading edge of a wing, a mechanic can get 
at oil lines, heater and air-conditioning duets, 
electric wiring, and other equipment.- By 
lowering the wing flaps he can work, un- 
obstructed, on fuel and oil lines, hydraulic 
lines, fuel valves, and electric cables. Broad 
removable manholes under the wings make 
it easy to get at fuel pumps and fuel cells, 

When the Stratocruisers take to the air 
commercially early next year they will hop 
from coast to coast in eight hours, make the 
trip from New York to London in 11% hours, 
fly from Seattle to Tokyo in 15 hours, or go 
three-quart the way around the world 
from Shanghai to London in 38 hours, Their 
passengers will make those long, fast flights 
in amazing comfort. fe the Stratocruiser is 
truly the first of the long-talked-about post- 
war luxury air liners. END 


scoop a ton of sand a minute from a con- 
veyer and hurl it down into the molds, This 
spray packs them harder than can be done 
by hand or pneumatic ram. The machine is 
an improved model used by U. S. Steel. 
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Razor works best when held at 


a righ to skin, as demon- 
strated above a Reming- 
ton Blue Si Five ® (right), 
weighs 12 ounces with cord. Head 
is 19/82 in. long, 1% in, wide. 
Entire shaver is 4% in. long, 


21/16 in. wide, 15/16 in. thick 


HE humming electric shaver, second 
as a cause for argu: 
ment amon; is nothing much more 
than a refined barber-shop hair clipper: a 
series of fixed slots to plow up the hair, a 
series of saw-edged blades to snip it off. 

The size and shape of these two basic 
elements and how they work together dif- 
fer widely in the scores of shavers that have 
been on the market at one time or another. 
The slotted head can be round or flat. The 
cutting blades can have a semirolling or 
transverse action. They may cut going both 
ways or only in one direction. The shaver 
may have one cutter or as many as five. 
It may have a brush or impulse motor. 

In some early electric shavers the cutters 
were attached to flexible steel shafts vi- 
brated by buzzerlike arrangements of elec- 


166 ropurar science 


PS photos by W. W. Morris 


Most current models hi 


tromagnets. 
rotary motor with an eccentric collar on its 


a 


shaft to move a cente 
wiggles the cutter. 
The shaver pictured on these pages is 
aimed to lead the field in sales by its 
maker, Remington-Rand, Ine. 

Remington insists that the man who 
doesn’t like electric shavers just doesn’t 
know how to use them. Here’s its recipe: 
(1) dry face thoroughly; hold shaver 
at right angle to skin; (3) move it back and 
forth across the beard in light, quick strokes 
of about two inches; (4) in spots where 
hair swirls in all directions, use a circular 
motion, 

Doing it right, Remington s: 
ner can shave in five minutes, 
can cut that time almost in half. 


ivoted lever that 


ECCENTRIC 
COULAR ON ROTOR: 


conpensees—J 


Tiny motor, shown from both sides in photos 
above and at right, makes 8,500 revolutions a 
minute, Rim of starting wheel sticks through a 
slot in’ shaver’s case (as shown on opposite 
page) so it can be twirled with thumb to get 
motor off dead center. Under it is eccentric 


Cutter has 185 slots in 37 rows for hair to 
go through, 19 double-edged knives that move 


across them 17,000 times a minute. Here the 
knives have been slid out far beyond their 
normal sweep to show how they're shaped to 
fit closely against the slotted outer shell. 
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stator 


collar on rotor shaft to push oscillator fork once 
in each direction with each tur of motor. Three 
oscillator prongs, in turn, vibrate cutters, 
shaped collar on other end of shaft pushes con- 
tact points apart once with each turn to make- 
and-break circuit and keep the motor going. 


as one rounded cutter (like 
the one shown close up in photo at left), for 
close shaving as skin folds around it, and’ two 
. Their outer 
‘are partly’ sup- 
ported by the neavier knives just under them, 
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Trapped behind eave-in, miner can quickly ra- 
dio exact location to surface station, report un- 
derground conditions, and help direct rescue 


Mine Radios 
To Send SOS 
From Depths 


Surface radio both sends and receives, is pow- 
ered by 110-volt AC. One terminal is connected 
to rails, the other to metal stake driven into 
ground. It transmits on two fixed frequencies. 
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work. Communication between points inside the 
mine and between hoisting cages and operator 
at top of entrance shaft is also possible. 


ADIO has come to the rescue of miners 
who face death when trapped by ex- 
plosion or caye-in far underground, With 
a new portable battery set they can radio 
for help within seconds after disaster strikes. 

Developed by the U, S. Bureau of Mines, 
the new two-way communications system 
uses low-frequency radio waves to_ pene- 
trate hundreds of feet underground. Be- 
sides being transmitted directly through the 
earth, signals can be sent over power lines 
or inductively over wires, pipes or rails, 


. = 
Underground set, also two-way, needs only 
6-volt storage battery with vibrator pack for AC 


conversion. One terminal wire is staked into 
roof of tunnel; other is connected to rails, 


Charging current for a motorcycle battery must 
not exceed 2 amp, Never connect it directly on 
an auto-battery charging line. The inset is a 
cut-away of a Harley-Davidson battery. 


More Juice for 
Your Motorcycle 


yor can’t expect to abuse a motorcycle 
battery and get away with it. In gen- 
PI you should treat it like an automobile 
battery. But in some respects it's a special 
case, requiring extra care. 

Make a habit of checking the specific 
gravity of each cell once a week. If the 
hydrometer reads 1.150 or less, recharge 
the battery promptly. With the hydrometer, 
also add distilled water as necessary to 
raise the level about 5/16” above the plates. 
It’s best to do this just before using the 
machine. Avoid too much water. 

Don’t hook up a motorcycle battery di- 
rectly on an auto-battery charging line. The 
current is excessive. Two amperes is tops 
for a motorcycle battery. If automobile 
charging equipment is used, bleed off a 
lower charging current. This can be done 
by connecting the battery in parallel with 
one of the car batteries on charge. Be care- 
ful not to charge beyond 1.275 specific 


gravity. 


k the specific gravity each week, At the 
same time add distilled water if needed. To 
sure uniform coverage of the 
‘ain the motorcycle is perfectly upright, 


Apply a drop or two of oil occasionally to the 
ick 


washers on the terminals, This forms a 
protective film on the terminals, preventing 
corrosion and permitting better lug contact. 


sertemser 1948 169 


Magnet 
When you're working under a c 
permanent magnet near $ you remove 
nuts, cotter keys, pins, or small parts, just 
stick them to the magnet. P. R. Wilson, of 
Brooklin, Ont., says this is a help when you 
replace the parts. They're right there when 
you want them, and they don’t pick up grit. 


Flashlight Tests Cireuits. A flash- 
light with a metal case makes a good con- 
tinuity tester. Rufus P. Turner, of New Bed- 
ford, Mass., rigged this one. The test prod 
is a 3” brass rod threaded for 6-32 nuts and 
insulated from the cap by fiber washers. The 
other lead runs directly to the cap. In use, 
the bulb lights to indicate grounds and 
shorts. No light shows on an open circuit 
or an unshorted condenser. 
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Dirty Cap Causes Miss. On high- 
compression engines, mysterious low-speed 
missing or bucking may sometimes be traced 
to poor electrical contacts in the high-tension 
leads, According to Frank Tobin, of Man- 
hattan, N. Y., cleaning out and tightening the 
plug caps will often cure skips seemingly 
caused by defective plugs. 
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Clothespins Wedge Valves. 
Here’s a time-saver in removing the cam- 
shaft of an L-head engine: Instead of remov- 
ing the valves, springs, and tappets, just raise 
each valve spring with a valve-spring lifter 
and wedge a clothespin or piece of wood un- 
der the valve head. Then lift and wire each 
tappet up out of the way. The thrustplate 
then can be removed and the shaft pulled 
out. Kaiser-Frazer Corp. suggests this. 


GREASE-GUN 
CYLINDER 


/ fl 
wit 


‘THROTTLE- 
VALVE 


Vacuum Runs Remote Throt- 
tle. Powered by a take-off from the engine, 
an elevating tailgate takes a lot of labor out 
of truck loading. Mike Walt, of La Porte, 
Ind., says he had trouble with flexible-cable 
rigs varying engine speed from the back of 


RAWHIDE 
BELT LACING 


ai 
] 


WINDSHIELD- 
WIPER LINE 


ELEVATING 
TAILGATE 

the truck, so he built this vacuum-operated 
remote control. The cylinder is an 8” grease 
gun and the lines are windshield-wiper hose. 
A two-way valve opens the throttle, or in 
second position bleeds air into the cylinder; 
letting the throttle-closing spring take over. 


Glove for Steering Wheel. You 
can lend your car a custom-built touch by 
wrapping the rim of the steering wheel with 
rawhide thongs and lacing pigskin covers on 
the spokes. Leather not only has a good feel 
to begin with, but its texture generally im- 
proves with use. Cut the spoke covers as 
wide as the combined width and thickness of 
a spoke, and use a darker lacing on the 
edges. 


Checking Thermostats. If you 
don’t have a high-temperature thermometer, 
you can test auto thermostats with an ordi- 
nary one, using a method suggested by Roy 
Howell, St, Albans, N. Y. Put 2 cups of 
water at 60 deg. in a bowl with the thermo- 
stat, and quickly add 3-cups of boiling water 
for about 150 deg., 4 cups for 160 deg., 5 
for 168 deg., 6 for 174 deg., or 7 for 178 
deg. Car manual gives opening point, 
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The curtain of time seemed to be a 


le frayed the day 


Gus got mixed up in the romance of old cars and young people. 


By Martin Bunn 


CHANCE remark of Joe Clark’s had set 
Gus Wilson to thinking about old times 

in what he still calls “the auto game.” Alone 
in the shop at four o'clock that day, he was 


still at it—his chair tilted comfortably, his 
feet on a parts box, and his gone-out pipe 
in his mouth. By that time memory had 
taken him back ‘to the Orient—that long 
forgotten motor buckboard with a rear- 
mounted power plant. How many people 


The antique Autocar sparkled under a shiny red 
coat of paint. Its plentiful brass trim gleamed 
in the wisps of afternoon sunlight, 


are there still around, he wonde 
ever drove an Orient?’ How many . .. 

His eyes closed, his chin dropped, and 
his pipe slipped from between his teeth to 
spill cold ashes down the front of his shirt. 

The creak of the shop door made him 
jerk up his head. As his eyes snapped open 
his heels thudded down on the cement floor 
with a jar that should have wakened him. 
But he knew that he was dreaming, because 
there in his up-to-the-minute shop stood an 
antique Autocar looking sparkling and new 
under a shiny red coat of paint. Its plenti- 
ful brass trim gleamed in the wisps of after- 
noon sunlight that followed the car through 
the door. At the tiller—for it had no steer- 
ing wheel—was a tall, thin man whose face 
was half masked by old-fashioned goggles 
and a big, black, handlebar mustache. 

A short distance behind the prehistoric 
vehicle and its driver came another—but 
prettier—vision of the same forgotten era— 
a young lady in a fawn-colored riding coat 
with puffed-out sleeves and long skirts that 
flared from a slender waist. 


Gus stared at the two and they stared 
back at him. en the girl giggled and the 
man grinned, “You Gus Wilson?” he asked, 

Gus nodded. He couldn't get his tongue 
working. 

“My name's Oldfield... . Not Barney— 
J. Ransome Oldfield. I'm the fellow who 
owns the world’s best collection of early- 
model automobiles.” 

Gus laughed. So he was awake! He had 
heard about Oldfield—a rich man who re- 
cently bought a big country place outside 
town, Oldfield was gaining more than a 
local reputation as a man who would spare 
no effort in tracking down early cars, 

“I should have known you,” Gus smiled 
cordially, “This one of your prizes? 

“Sure is,” Oldfield said proudly. “Over 
forty years old and absolutely perfect, I'm 
driving it down to the antique car show in 
the Armory, All entries must artive under 
their own power. Costumes count, too, 
That’s why Mary here—she’s my daughter 
—and I are wearing these rigs. They're as 
authentic as the car. Even my mustache—I 


4 
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grew it specially for this show. Like it?” 

Mary giggled again. “Supersonic!” she 
said, oor Tim Sheridan won't have a 
chance once the judges spot it!” 

Oldfield at her, “That young 
squirt and his patched-up Stanley Steamer 
won't have a chance!” 

Mary’s blue eyes sparkled cold fire. 
“Tim's no squirt and you know it!” she 
snapped, “You're scared stiff he'll beat you 
out of that ugly old mug you're so set on 
winning.” 

Gus didn’t say anything. Lanky Tim 
Sheridan is a favorite of his—he almost grew 
up in the Model Garage shop, and Gus was 
the first to realize that he had the makings 
of a mechanical genius. Tim's a top-drawer 
engineer now, but he still Gus often. 

_ Oldfield left off scowling at his daughter 
and turned back to Gu: We're having a 
little trouble,” he said, “Brakes don’t hold 
the way they should, They tell me you're 
a pretty good mechanic so I stopped by to 
ask you to take a look at them.” 

“Glad_ to,” Gus assented, He started 
toward the old Autocar and looked it over 
almost with reverence, 

The owner grinned delightedly. “She’s a 

or made from 
. Absolutely au- 
. Wait a moment till I start her up.” 

It took more than a moment, but after 
Oldfield had twisted the crank a dozen 
times the motor took hold. 

Gus nodded his appre’ 
ever’s wrong with the old g: 
isn’t her engine.” 

Oldfield glared. “There's nothing—abso- 
lutely nothing—wrong with this car! She'll 
do her 30 miles an hour come hell or high 
water!” 

“But,” Gus reminded him, “you told me 
the brakes don’t hold right.” 

“You got me wrong,” the older man 
grinned, “It’s my daughter's car, only a few 
months off the assembly line, that we're 
having trouble with.” 


ation. “What- 
it certainly 
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Mary went out of the shop and soon 
eased an expensive roadster up the drive 
and brought it to’a cautious stop behind 
the old Autocar, “These brakes,” she com- 
plained, “are simply terrible. I've got to 
have them fixed today.” She looked defi- 
antly at her father, Te got a date with 
Tim in the city tomorrow morning.” 

Her father grunted disgustedly, “We'll 
leave Mary's car with you, Mr. Wilson. Do 
whatever is necessary and bill me. 

Mary stuck out a small and determined 
chin. “How am I going to get my car ba 
so I can use it first thing in the mornin; 

“I'd like to see this old-car show,” Gus 
told her. “Suppose I fix up your brakes and 

ive it down to the Armory this evening?” 

“We'll bring you home,” Oldfield boomed. 
“I hope you have better luck with the 
brakes than the other fellow who worked 
on ‘em, The real trouble started after he 
had fixed a small leak and added brake 
fluid. ... Look us up in Box A-20.” 

Gus watched the old Autocar chug 
stolidly out. Then he got into Mary's car 
and gingerly tried out the brakes, A few 
stops told him most of what he wanted to 
know. He drove it onto the hoist. 

Stan Hicks was returning from a tow job 
as Gus emerged from under the car rubbing 
a bit of black gummy substance between 
his thumb and forefinger. “The hose con- 
nections look like Swiss cheese,” Gus mut- 
tered. “Whoever the darned fool was who 
worked on these brakes, he added some of 
that war-surplus aircraft hydraulic fluid that 
garagemen have been warned not to use on 
cars, It’s rotted all the rubber parts of the 
brake system. We'll have to clean out the 
line thoroughly and install new brake hose 


and cylinder cups. Give me a hand, Stan—I 
promised it for this evening.” 
T PROVED to be a long job. By the 


time Gus had showered and changed, 
eaten his dinner and driven down to the 
Armory, the judging had been completed. 


Tim Sheridan’s steam car stood in the place 
of honor, A large blue ribbon dangled from 
its front. Pacing the floor before it, Oldfield 
chewed savagely at a battered cigar. 

“Where've you been?” he challenged Gus. 
“Never mind. Got the car? Where is it?” 

“Down the street,” Gus said mildly, fall- 
ing into step alongside Oldfield as the other 
headed for the door. “What’s up? I see 
Tim won the show.” 

“Pigheaded judges! Gross discrimination! 
He won the performance test and five min- 
utes later his old teakettle ran out of steam’ 
right in front of the judges’ stand!” 

“Well, he did win the performance test,” 
Gus remonstrated gently. 

“He had no right to,” Oldfield snapped. 
“My Autocar stood up right through the 
tests and it could go through them all over 
again, Besides I got hold of a note he sent 
to Mary right after the judging. Those two 
are up to something and I don’t like it!” 

As the two men threaded their way 
toward the door, Oldfield stormed on about 
Tim and Mary and swore that he had sure 
proofs that an elopement was in the mak- 
. “Let's get to the car before she finds 
it,” he urged. “Mary has a duplicate key. 
Sheridan stole the cup from me, but I’ll be 
danged if I let him steal my daughter!” 

They had reached the main door. 
attendant saluted Oldfield. 

“Good night, sir. Your daughter said 
not to worry, she’d drive the Autocar back 
real slow.” 

“Drive my Autocar? When? Where? 

” 


An 


low’ 
“Half an hour ago. I think you were 
argu—talking with the judges, sir. Mr. 
Sheridan who won the cup was with her.” 
Oldfield swore, “I wasn’t sure till now 
that they meant to elope tonight. Mary's 
got a cousin who's a judge up in Glenn 
Hills. That’s where they'll be heading. 
Come on, man! We can still get there in 
time to stop that marriag 
Gus, grinning inwardly, managed to 
waste a full five minutes in looking for the 
car, but eventually they found it. 
“You drive!” gasped Oldfield. 
winded—and besides I'm too mad.” 
They started uptown. The city traffic 
was sticky, and Gus, who can snake a car 
through a’ jam as fast as any taxi driver, 
managed to make it slow going. But out in 
the suburbs he had to quit stalling. “Step 
on it!” Oldfield urged. “We can get there 
first. That Autocar won't go over thirty. I'll 


“Tm 


take the tickets and pay any fines you get.” 

Gus stepped on it, goaded on by the irate 
father. He was thinking hard as he drove, 
remembering a place where the road forked. 

The Y in the road showed in the head- 
lights a few miles before Glenn Hills. The 
left fork led to Oldfield’s destination, the 
right to Gus’s. Gus swung to the right. 

“Stop!” Oldfield yelled. “You're on the 
wrong road!” 

Gus jammed on the brakes and brought 
the car to a neck-snapping stop. A glance 
over his shoulder showed him a dark road- 
side bank, and he backed into it—hard, 
Then he shot into the Glenn Hills road, 
But before they had gone a hundred feet, 
the engine missed, sputtered, and died. 

“What's the matter now?” 

“Dunno,” Gus replied. 
check.” 

He got out, raised the hood, and began 
slowly—very slowly—to examine the engine. 


“Til have to 


6 rank were in the same spot a short 
ime later when headlights flared weak- 
ly from the direction of Glenn Hills. A car 
approached slowly and drew into range of 
the roadster’s bright lights. It was Oldfield’s 
Autocar—with Tim driving and Mary sitting 
beside him singing “My Merry Oldsmobile.” 

“What's the meaning of this?” Oldfield 
roared, 

‘The Autocar stopped. “Why, it’s Dad!” 
Mary said. “We're married, Dad. There’s 
nothing you can do about it, so you might 
as well make friends with Tim. And, Dad 
—he knows about an old Ford that’s simply 
out of this world!” 

“Humph!” Oldfield granted, but anger 
didn’t show up very strongly in his frown, 
“I don't like this sneaking off with my car— 
I mean my daughter—to get married. But 
I've never been able to get a really good 
early Ford. Where is it—Tim?” 

Seeing everyone busy, Gus walked quiet- 
ly around to the rear end of the roadster 
and began digging sticky red clay out of 
its exhaust pipe. Just as he was finishing 
the job Tim came looking for him. He 
stared at the pipe, and then at Gus, “Dirty 
work, ch?” 

Gus grinned. “Well,” he said, “I knew 
that you and Mary needed a little time— 
and I don’t know anything that'll stop a car 
quicker and deader than a nice plug of clay 
in its exhaust pipe. The bank I backed into 
right on the other side of this fork was made 
to order for the job.” END 
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New Brake Has Fewer Paris 
ApapTep from a suc- 
cessful aircraft brake, 
| this new hydraulic 
automobile brake has 
fewer parts than the 
conventional type. A 
product of the Glenn 
L. Martin Company, 
it’s now undergoing 
extensive tests on cars. 
A continuous flexi- 
| ble ring seal fits in a 
groove in the brake 
shoe support. When the pedal is operated, 
hydraulic fluid enters the groove under the 
seal. This forces out the seal and brake 
shoe, causing the shoe to make virtually a 
860-deg. engagement with the lining. It's 
expected that this will make linings wear 
much ‘longer. The new brake doesn’t re- 
quire the wheel cylinders, pistons, and link- 
ages found in the ordinary type. 


Ford Fan Runs Only as Needed 

A contnotten fan offered by the Ford 
Motor Company runs only while the engine 
is warm. In cold weather, it seldom starts. 

Its heart is the Dynamatie Drive © devel- 
oped by the Eaton Mfg. Co,, of Cleveland, 
This is an electromagnetic unit consisting of 
two basic parts, a coil and an outer drum on 
a common shaft, Belt-driven by the engine, 
the coil revolves constantly, 

When the water temperature rises, a ther- 
mostat in the radiator hose shoots current to 
the coil. Magnetized, the coil causes the 
drum (and attached fan) to revolve in uni- 
son. The thermostat assembly varies the volt- 
age with water temperature, speeding up 
or slowing down the fan as cooling require- 
ments change. The fan is available only as a 
V-8 accessory for '42 to '48 models. 


AIDS TO 
MODERN L 


In onpen to give it plenty of elbow 
room, the Aids to Modern Living depart- 


ment has been moved from its usual 


place to pages 298 to 301 in the back ad- 
vertising section. There more space will 
be available as needed to tell the story 
of ingenious new household products as 
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they come on the market. We think you 
will find the department—which is al- 
ready one of the most popular in PS— 
bigger and better than ever, And the 
space it leaves behind will give room for 
more articles on new projects and tech- 
niques you use in your own shop. 


Mechanics 


In any woman’s room, this handy jewel box 
gets a place of honor onthe dressing table 


tice the crinkly effect produced by a gesso finish. 


“This trio of boxes suggests different designs 
you can use, The box on right is a sewing kit; 


the large one is suitable for correspondence. 


Bandsaw the box to shape, following an outine 
traced on the top. After sandi ling thoroughly, 
saw the box apart to mak ina id and body. 
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gobF& 
Dresser Box 
Shaped with 
Bandsaw 


HESE decorative boxes introduce a cou- 

ple of novel twists. They're shaped with 
a bandsaw and given a textured finish with 
several coats of gesso paint, 

The basic steps are conventional. You as- 
semble the stock into a closed box with nails 
and glue and later saw it apart to produce a 
perfectly fitting lid. Soft wood is the most 
suitable material. For adequate cutting 
depth, stock for the sides should be at least 
%” thick. 

Before assembling the box, choose your 
bandsaw pattern and transfer it to the piece 
of stock that’s to be the top. Drive the nails 
within the pattern, not in the waste. 


ds HNGt, 


Apply the pattern to, the top before nailing 
gluing together the stock into a closed 
box. ‘These are patterns for the boxes at lett 


Carving the lid doesn’t require the hand of 
an expert. You can make simple, rough cuts and 
then finish with fine sandpaper and a file. 


After the glue is dry, bandsaw the sides 
to the pattern applied on the top. Sand the 
box well before cutting it apart. Fit the lid 
with brass hinges. An accompanying sketch 
shows where they may be located. 

Boxes of this type are very effective when 
antiqued with several coats of gesso. Here's 
how I make gesso: 

Dissolve a half cup of powdered or flaked 
glue in a quart of water over a low flame. 
Remove from the fire and stir in enough 
whiting to make a thick, creamy mixture. 
Dry pigment or metallic powder of any color 
may be added to this base. Divide the base 
so you can make several colors. 

When cool, the mixture becomes jellylike, 
but it can be restored to workable consis- 
tency by heating over hot water in a double 


Tiny Model Rides Mateh Box 


Bor you start work on this ornamen- 
tal match-box case, here’s a warning. 
When your friends see it, they'll probably 
force you into quantity production. 

But if you insist on going ahead, red cedar, 
walnut, or maple is excellent material for the 
base. First, glue the top and bottom to the 
side piece. Then put a spacer block in the 
slot, transfer the pattern to the top, and cut 
on a bandsaw or jigsaw, using a fine-tooth 
blade to minimize splintering. 


Make the ship hull of a dark wood so the § 


light maple sails will stand out. Multiple 
cuts with a jigsaw are a simple way of mak- 
ing the curved sails, Sand all parts smooth 
before assembly; then cement them together 
and finish with’ several coats of lacquer.— 
Gus Bouquet, San Quentin, Calif. 


Smooth and round the edges with a file. For 
antique effect, apply paint of various colors 
and rub off most of each coat. 


boiler. Apply with a brush, For durability, 
spray on a final coat of thinned shellac.— 
Doris Aller, San Francisco. 


Re, SY 


Glue the ship model to the base in a diagonal 
position. Cement a bit of felt under the case. 
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] Within bending ip ok: sorep Inxiber; tape the 
curves of the leas. It is Wise to. use a paper 
pattern to eheck the curves after forming them. 


Shape the ends of the crosspieces with a rat- 
tail fle so they fit against the top rails. At right, 
a finished handle is bound with plastic. 
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Aluminum and bright plastic cord contrast with the “e tones x97" pottery in this rack. 


Aluminum Rack 
Holds Hot Dishes 


‘AILY colored pottery, burnished alumi- 

num, and gleaming plastic combine to 

make this casserole rack an attractive and 
useful addition to your table service. 

The dimensions are determined by the 
size of the dishes to be used. The casseroles 
I used to fit the rack shown here hold up to 
four servings each. Besides the dishes, you'll 
need about 8’ of %” SO aluminum tubing, a 
length of 3/16” rod for draw bolts, eight 
10-32 plated cap nuts, and 3’ of 1” dowel. 
T found the nuts and tubing at a war-surplus 
store. 

If you vary the dimensions given here to 
fit different casseroles, lay out full-scale 
plans—both top and profile—on a piece of 
paper. For bending the legs, build a jig of 
scrap lumber, cutting the curved block to a 
radius slightly less than the final curvature 
desired. 

After bending the legs, check them against 
your full-size plan. Cut two straight lengths 
for the upper rails and smooth off the ends 


Peen over the ends of the 


rivets. Then file down cl 
to the tubing so as to a 
bumps under the plastic. 


with a file and abrasive cloth. Use a rat- 
tail file to give the ends of the crosspieces 
the k” radius shown in the drawing. Be sure 
all crosspieces are the same length. 

Using medium-fine abrasive paper or 
cloth, sand each section of tubing with 
lengthwise strokes, This removes surface 
seratches and gives a pleasing finish, 

Make the drawbolts from 3/16” brazing 
rod, Bessemer rod, curtain rod, or similar 
material. Cut four identical pieces and 
thread all ends 10-32, Make the cross 
handles and feet of 1” maple dowel, drilling 


Plastic Sandwich | 


Tms three-compartment server is of %” 
clear plastic. Before removing the masking 
paper, cut out the edges. Then lay out the 
design in each compartment and with a razor 
blade cut through the paper around each 
figure. Peel off this paper, revealing the 
design as a stencil. Frost the exposed areas 
by rubbing the plastic with fine sandpaper. 

The plate revolves on a short length of 
#” dowel that is glued into the base. The 
turned plastic cap—at least %” thick—is 
_cemented to the top of the dowel. Be careful 


Plate Revolves on Wooden Base 


the %” holes %” deep. Be sure the holes are 
perpendicular to the dowel axis and parallel 
to each other. 

Clamp the top and bottom sections to- 
gether and drill the four rivet holes, After 
peening over the aluminum rivets, file both 
ends close to the tubing so that the cord will 
cover them smoothly. Give the wood and 
metal a coat of clear lacquer. For wrappings 
use plastic handicraft cord or copper wire. 
If plastic cord is used, start and finish the 
wrapping with a dab of cellulose cement.— 
Bill Luther, Los Angeles, Calif. 


that no excess cement enters the %” hole 
through the center of the plate. Model- 
airplane cellulose cement will hold the cap 
on and the three dividing wings fast to the 
plate—Elma Waltner, Hurley, S. D. 


Sa 
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$379 
Tilt-Top Table Fits 
Small Space 


NE feature of this tilt- 

top Chippendale table is 
its size. Dimensions are only 
about three-fourths those of 
the customary tilt-top. This 
reduction makes it good as 
an accessory piece in a room 
or apartment where space is 
at a premium, Either walnut or mahogany 
is suitable material. 

An ordinary casement fastener locks the 
top in the horizontal position. The table post 
comes to the center of the 4” square tilting 
block. A %” by %” tenon on the post holds 
the two pieces together. Round off the 
swivel edge of the block to get clearance 
for tilting. 

The top pivots on two 8/16” dowels. 
These are set in holes drilled part way 
through the two 11%” brackets that are 
screwed under the top. Install this entire 
assembly so the casement-fastener tongue 
moves freely but firmly into the mortised 
strike, 

Taper the legs from X” to %” and drum- 
sand the vertical edge to a concave section 
for a perfect joint with the post. A mitered 
8/16” half-round molding borders the top. 
—Norbert Engels, South Bend, Ind. 


Double-purpose — of gleaming ‘chon hes For desk use, the lamp is fitted with 40-watt 
24” gooseneck, and serves as wall or desk light. showcase bulb that has a built-in reflector. 


Gooseneck Lamp for Wall or Desk,-yy5 


By canerut shopping, I bought the parts where to locate these holes as well as how 
for this combination lamp for less than $5. to attach the wall bracket. For desk use, 
Simple to assemble, it calls only for common weight the base with lead fishing sinkers.— 
hand tools. Here's what you'll need to William Norton, Manhattan, N.Y. 
duplicate it: 

A small wooden salad bowl; a chromium- 
plated gooseneck 2’ long; a lamp cord and 
plug; a nut to hold the gooseneck to ba: 
and a chromium-plated socket, ceiling can- 
opy, and reflector. 

If the wooden bowl is too large, cut it 
down. Then drill these holes: one in the 
center of the bowl for the gooseneck; two 
on opposite sides of the bowl to bolt it to 
the canopy; matching holes in the canopy; 
and a hole near the edge of the bowl for 
the cord. The diagram at right shows you 


g! 


Only nine parts, not including brass bracket If wooden bowl for the base is too large, use 
for wall use, are all that £e,'et the lamp. a compass to lay out a 6%” circle on the Bottom, 
had 


In this photo, bowl already been trimmed. and then cut around line with keyhole saw. 
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Laden with fruit or flowers, th 


roughhewn redwood Ti forms a handsome centerpiece. 


Scoop Server Carved irom Redwood 


ERE'S a piece that looks as if it had 
been turned out by an old-time crafts- 
man. Despite that, power tools will save 
you much of the 
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on the circular saw, tilt- 
Much of the wood 
Note the holes 


Rough out the scooy 
ing the table for angle cu 
in the center may be drille 
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block of redwood or pine. Lay out the out- 
lines on the sides of the block and cut the 
profiles on the circular saw. A few cuts 
may have to be completed by hand. The 
finger hole in the handle is made with a 
coping or keyhole saw. 

You can use a drill, Forstner bit, or router 
to remove most of the wood from the center 
of the scoop. Complete the job with goug 
chisels, and sandpaper, rounding all edges. 
The trick is to use the bench tools to remove 
all signs of power tools, and when sanding to 
leave traces of the chisel and gouge planes. 
A natural-color finish, with pumice and oil 
or clear shellac, is probably best, though a 
light stain might be suitable. Finally, polish 
with wax.—Doris Aller. San Francisco, Calif. 


drilled in the handle for inserting a coping-saw 
blade. Cut out the remaining waste with chisels 
and wood-carving tools, rounding all edge: 


= - 


Chess Set Is 
Carved from 


$ 
se TRE... wih 


Nor too far in desigh from classic 
«shapes, this set is unu: in that it is made 
entirely without a lathe, The square-based 
i re sawed and carved from Sculp- 
), a form of steatite sold for handi- 


leasing to the touch, this material is ex- 
cellent for chessmen. It’s soft enough to be 
worked with simple hand tools—a scraper, 
penknife, or even a nail file. There's also 
sufficient weight to give a nice heft and good 
stability on the board. Sculpstone comes in 
various colors, and you will of course want 
both light and dark stock. 

Since chessmen are made in many sizes, 


However, the 
drawing below shows relative sizes, and is 
about right for a standard board, 
Rough-saw the blocks to size, saw the side 
tapers, and complete the carving with knife 


no dimensions are given. 


and scraper. Smooth the finished pieces 
with fine steel wool and apply oil to bring 
out the tone. The surface can be made 
scratch-resistant with a plastic hardener, 


Ir you'p like to try miniature internal 
carving of plastic, try cutting tools ground 
from phonograph needles. I developed these 
after making an unsuccessful search for 
really small cutters. I first ground three 
sides to the needle point, and then inserted 
the shank of the needle snugly into a hole 
drilled in the end of a 1” length of %” steel. 
A collet to hold the 1/16” needles can be 
bought if you prefer. 

In grinding, hold the needle in a pin vise 
and use a small wheel to form the flats. 
These should be equal in width, and may be 
hollow ground (slightly concave) to make 
the edges sharper. Be careful not to over- 
heat and soften the fine point—Erwin S. 
Plavec, Chicago. 
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Enclosures of the right kind disguise 
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But before deciding o1 
how the cover will aff 


chest of natural-finish oak. 


are combined in this radi- 
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ciency of the radiator. A properly designed 
and constructed enclosure will pay off in 
appearance plus a more comfortably heated 
room. The wrong cover will cost you wasted 
fuel, to say nothing of the discomfort of a 
poorly heated room. 

You'll be safe in following these two gen- 
eral rules: Stay away from covers that solidly 
enclose too much of a radiator’s heating 
surface. At the same time, avoid enclosures 
that fit too loosely. University of Illinois 
engineers, experimenting in a temperature- 
controlled building with various types, found 
that snug-fitting enclosures—everything else 
being equal—were more efficient. 

Here's another tip: Build your covers with 
protecting backs. The experimenters tested 
both a bare radiator and an enclosure with 
no protecting back. They checked the tem- 
pes of the inside surface of the wall 
st behind both. In both cases it ranged 
from 116 to 131 deg. F. Then they installed 
a back in the cover and the temperature at 
the same spot dropped to 76 deg. F., indi- 
cating a considerable reduction in heat loss 
through the wall, 

Many radiators are located beneath win- 
and here again an enclosure pays off. 
A solid top on the cover deflects the warm 
air out into the room, preventing it from 
rising straight up to pass over the cold panes 
and consequently to lose heat. 

The inside of enclosure backs and tops 
should be insulated. You can use asbestos 
sheeting as shown in the photograph, but 
better still is sheet metal or heavy cardboard 
curved over the top of the radiator and 
down the back. If cardboard is used, glue 
aluminum foil to the surface facing the 
radiator. You can buy the foil in rolls in 
most houseware stores. 

The over-all dimensions of a cover are 
governed, of course, by the shape of the 
radiator. Select a wood and finish to har- 
monize with the other furniture. The bed- 
room cover shown here was built of soft- 
wood finished in white enamel. Softwood 
also was used in the living room, but with a 
mahogany stain. The hall cover and chest 
were made of natural-finish oak. 

With all the covers described here, a 
desirable modification probably would be 
the use of slats or metal grille in the ends. 
This would expose more heating surface to 
air circulation. You also may want to in- 
clude a small hinged door in an end for 
access to the valve. 

in building the combination hall cover 


Photos on this page show what a little in- 
genuity will do in building a radiator cover. 


Rear view of the combination bookcase and 
cover. Note how legs are cut to fit baseboard, 


Completed project has space for books on both 


sides of rac . Radio fits in shelf at left. 


Slat design is good for bedroom radiator 
cover. Enamel it white or in colors of room. 


betel pert of bedroom cover. Cut out the legs 


first and join them to rails by glue and dowel 


For insulation you can use asbestos sheeting as 


above, gluing or tacking it in place, or you 
can use sheet metal or foil-covered cardboard. 
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Living-room cover is built on plan of bedroom 
cover with minor variations for decoration, 


and chest on page 186, make the cover first 
—assembling the sides, front, and top sep- 
arately. Join the rails with rabbets and 
dowels as shown, Glue and nail the turned 
posts of the grille inside the %” by 1” frame, 
and then glue the assembly’ into the front 
section, Join the sides and front by the 
four triangular blocks, gluing and screwing 
them to the vertical rails, Fill the open 
corners with quarter-round molding. 

Since only the outer edges of the top will 
be seen when the chest is in place, you can 
save some hardwood here. Rabbet the three 
2K” oak border pieces for the plywood center 
panel. Use wood screws to attach the top 
to the %” by %” cleats. Follow the same con- 
struction methods in assembling the chest, 
making it 3” shorter and 14” narrower than 
the cover. That will leave a 1%” ledge on 
the front and sides of the cover. Mortise butt 
hinges into the rails and edges of the doors, 

To position the chest on the cover, glue 
a dowel in the bottom of each lower corner 
of the chest. Drill matching holes in the 
top of the cover. Then set the chest on the 
covet. The top of the cover will serve as a 
floor for the, chest. 

The bedroom and living-room enclosures 
are built alike, except that a third rail was 
added to the latter cover, along with wooden 
disks of 1” stock. The slats of the living- 
room enclosure were drilled and notched 
for decoration. 

Cut out the front legs first, rabbeting for 
the plywood sides. All the horizontal rails 
are 1” by 2” and are rabbeted for the slats, 
which are glued and tacked in place. In the 
living-room cover, the disks are glued and 
doweled between the sails. Allow the tops 
of these two covers to overhang the front 
and sides by at least ¥”. The %” quarter- 
round is attached beneath, END 


PS Projects 
Built 
by Readers 


cAGY 
= 
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Pioneer Wood-B er. Memories 
of diamond-stack engines, seen from his home 
when a boy, impelled Orrin W. Brusie, of 
Millerton, N. Y., to build this wooden scale 
model of th Huntington. The link 
hookup was cimmmged Torr plans in 
PS so that the reversing kinks are raised and 
lowered by a rod running back to the cab, 
‘The wheels turn freely, allowing observation 
of the valve and running-gear action, 


Thumbnail Steamer. It took Irwin 
F. Kenderdine, Jr., of Reading, Pa., about 50 
hours to build this tiny model of a 1905 
White steam car. Although the dimensions 


given in the article were to the scale of %” to 
the foot, he worked to the reproduction size 
of the drawings, which gave him a smaller, 
but still detailed, model. 


g steam engine from plans in PorULan 
Science. The engine is a double-acting non- 
sing one that exhausts directly into 
Conley reports that the workin; 
model runs nicely, developing an estimat 
% hp. under test. 


tot brom PS P 


Brass Muzzle Loader. ‘This 18th- 
century naval cannon was built by George 
H. Crosman, of the Canadian Naval Forces, 
from plans given in this magazine. More 
than four months of spare time was put into 
the project. Instead of using oak for the car- 
riage, he worked with mahogany. All metal 
parts are made of brass. 
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Hi, lished, these candleholders 
Ee pA iy reper nes peer 


Bind the spiral tightly with tape. Leave this 
on until the top and bottom joints have set. 


° 


Candlesticks with a Twist 


HE ‘San intriguing project for the 
craftsman who enjoys putting plastic 
through its paces, Columns are formed for 
these candlesticks by twisting three %” rods 
into a spiral at the center. 

This is accomplished with a simple jig. 
Lay out a 2” circle on a scrap of wood, di- 
vide the circumference into three equal 
parts, and at each point bore a %” hole on a 
slight inward slant. Repeat with a 1” circle 
‘on a second piece of wood. 


Now fit three 5” lengths of %” rod into the 
jig, put the entire assembly into an oven, 


Form the spiral with this jig. Heat the whole 
assembly to 250 dag. and twist the jig three 
full tums. Saw off the projecting 

as necessary to make the holder stand level, 


closing the circuit—Freeman Smith, 
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Snap Switeh Operates Bike Stop Light ot 


Srantic with a Microswitch ®, I've installed a stop light 
on my son’s bike that beats anything else I've seen. The 
switch is the overtravel type with a springy contact arm. I 
clamped the switch to the horizontal fork member just above 
the slack lower half of the chain and wired it in series with the 
light circuit. As soon as the brake is applied, the lower part 
of the chain becomes taut, pressing up the switch arm and 
N. Hollywood, Calif. 


and heat to 250 deg. Remove the assembly 
and twist the two wood pieces until you've 
made’ three full*tyrns. Hold the wooden 
pieces parallel and let cool. 

For the candle cup, chuck a length of 14” 
plastic rod in the lathe, true up the end, and 
turnout a %” recess %” deep. Polish with 
sandpaper wrapped around a dowel. Turn 
the outside as desired and cut to an overall 
length of 1%”. Saw the 3%” base disk from 
” or X” sheet. 

This done, tape the spiral column tightly, 
remove the lower jig member, and set the 
feet on the base. Mark their location and 
peel the masking paper from these spots. 
Put the ends of the legs into plastic solvent 
until slightly spongy. Then set them in 
place on the base and put a light weight 
on the top. 

For a strong, invisible joint, leave the 
weight in place about 24 hours. Join the 
other ends of the X” rods to the candle cup 
in the same way, this time resting a weight 
atop the cup. 

After buffing and polishirig, protect the 
candlesticks by applying a coat of wax.— 
Elma Waltner, Hurley, 8.D. 


er 


Hammering Nails U: 


A Lencru of small-d 
metal rod will drive nails in submerged 
boards without splashing. Plage the pipe 
on the spot where you want the nail, drop 
the nail through the pipe, and insert the 
rod after it. Hammer the rod to drive the 
nail home.—A, Armstrong, Missoula, Mont. 


der Water 
jameter pipe and a 


Gadgety Box Amuses Children 


My ounce son's 
4 


fondness for snapping 
the radio off and on 
and twisting the dials 
was satisfied with this 
fe electrical _ toy. 
Built of scrap radio 
and electrical parts, it 
features a snap switch 
that lights a large, 
jewel-type pilot light; a radio key that rings 
a doorbell; and other knobs and dials that 
just turn around or that give a solid click, 
such as an aircraft magneto switch. Power 
can be dry cells or a doorbell transformer. 
—E, P. Bonner, Falls Church, Va. 


Toy Jet Engines Drive Models 


rtridges, burning a modified form of 
to propel model planes, cars, and 
boats, have been announced al 
Chemical Industrie: 
manufacturer. The cartridges are made in 
various sizes from a tiny unit giving \-oz. 
thrust to a 2” long by 1” diameter unit pro- 
thrust. 

tridge is a cardboard tube 
in diameter. It is closed at 
one end and has a thin metal disk at the 
other. In the center of the disk is a tiny vent, 
the jet. The driving charge, ignited by a 
match or burning cigarette, burns from 10 
seconds to several minutes, 


Sa — 


Ball-Point Pen Hides Mohey 


Most ball pens have plenty of room in 
the barrel around the thin ink-supply tube 
to hide a large-denomination bill or a valua- 
ble paper. Wrap the paper tightly around 
the tube and push it well down in the pen- 
tip recess as shown above. Then replace the 
barrel.—Jack Wilson, San Pedro, Calif. 
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Keeping the 
Home Shipshape 


For convenience in carrying cans of thinner, 
and the like to a job, use @ 
fen clothes hanger as shown. It's 


A small penlight by the bed may come in Cut diagonal grooves in the clothes pole of a 
handy if you want light without disturbing | shallow closet. This will turn the hangers at 
other sleepers. A lipstick container soldered | an angle and prevent the clothing from being 

strip will clamp it on the bed rail. | crushed between the wall and closet door. 


Only a clean eraser can make a clean erasure. | Wall-type can openers, egg beaters, and 
You'll al ble to get a clean edge on | similar appliances need lubrication, If you're 
if you tape a strip of | reluctant to use machine oil on them, try olive 


board to the machine. or cooking oil as a substitute lubricant. 


manicurist’s emer 
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and hardens into a solid chunk. To break it 
up, remove the lump from the box and rub it 
back and forth on a kitchen grater. 


Instead of measuring out soap, bleach, blu- 
ing, or softener every time you wash clothes, 
put up the proper mixtures in glass jars, You 
an make enough to last for a few weeks. 


Fitted with a clip, a stirring spoon can be 
attached to the side of the pan while not in 
use. Form the clip from aluminum, brass, or 
stainless steel. Rivet it to the handle, 


Vegetables gathered from the garden in this 
basket can also be washed in it. Make a wood 
box small enough to fit in the sink and use 
a piece of hardware cloth as the bottom, 


A wooden clothes hanger screwed to the under- 
side of an ironing board serves both for hang- 


aS the board in a closet and as a hook from 
wi 


ich you can suspend freshly pressed clothes. 
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oe 
With patience, know-how, and simple 
i % tools, you can do a workmanlike job 

of replacing loose or damaged tiles. 
oo & 4 


a 
By Joseph J. Moro-Lin 


al | 


1. Removing the old mortar. A pointes chisel 2. Tile is cleaned thoroughly, es ially on 
is inserted between the slabs and the scratch edges where cement grouting has d. Flat 
coating. Chisel is tapped lightly, slab pried out. tool, such as a narrow putty knife, is handy. 


5. Voi i ; scratch it 
moved after each row of tiles has been set in axp-t ice pick 
place. Fresh-laid row is steadied with board, a htedge 
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"aes things are important when you 
tackle a tile repair job: cleanliness, mor- 
tar of the right thickness, and patience. You 
can’t rush the work, especially if it’s your 
first attempt. 

Tiles may be loosened by settling of a 
building, or perhaps a wal! must be opened 
to repair plumbing. In either case, save the 
pieces removed from the wall. If you have 
to buy replacement tiles, match them for 
color and size. Take a sample to a dealer. 
Usually he'll be able to tell you who mahu- 
factured it. 

To go into a wall for plumbing repairs, 
you'll have to break the first tile. Use a 
sharp-pointed chisel at the corners of the 
tile. In most cases the corners are free of 


mortar backing. Place the chisel on a cor- 
ner and with light hammer blows—to avoid 
damaging adjacent tiles—crush in the cor- 
Continue chipping gently until you 


ner. 


3. Lime paste is prepared by sprinkli 
into’ water slowly to avoid lumping. 
and then cement is added to make 


Sand 
mortar. 


7. A straight break is obtained by holding the 
scribed tile at each end and sharply striking 


reach the edge of the backing. Do this at 
all four corners. 

Then, with a sharp, flat chisel, carefully _ 
chip the tile free of the mortar. The first 
tile usually is the most difficult to remove, 
the others requiring little more than prying 
from their mortar backing. Use the flat 
chisel for this, inserting it behind a tile, per- 
haps tapping it easily, and then rocking it 
back and forth, You may have to do this 
at several spots along the edge. When all 
tiles have been removed, take the mortar 
backing off the wall in the same way. 

If the wire lath on the wall is replaced, it 
will need a scratch coat to take the tile mor- 
tar. For the coat, mix four parts of sand 
with one of cement, adding water to bring 
it to a butter consistency, Trowel it on and 
let it dry for an hour. Then roughen the sur- 
face with a piece of lath, 

Clean the removed tiles and soak them in 


t 


4, After mortar is scooped onto back of til 
tile is slowly but firmly pressed into place an 


} 


given final setting by tapping with trowel, 


8. Edges of tiles trimmed to fit at end of a 
line or around obstructions—such as pipes— 


it against the solid edge of a table or bench. 


are smoothed with a whetstone or a file. 
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“9. In making irregular cuts, outline is first 
marked. Pincers are then used to bite off 
small pieces until desired shape is reached. 


i. Lomeli 5 afer ppplying grout, excess 
is removed with damp cloth or sponge. It may 
necessary to go over area several times. 


water until they stop bubbling. Tiles are 
porous and, if not soaked, will absorb mois- 
ture from the mortar, making a weak bond. 

While the tiles are soaking, mix the mor- 
tar backing of six parts sand, two parts hy- 
drated or finishing lime, and two parts ce- 
ment. First prepare the lime by slowly 
sprinkling it into a container of water, until 
the water will hold no more. It is prefer- 
able, but not essential, to soak lime over- 
night. To make mortar, first mix the soaked 
lime and the sand. Then add cement. Add 
small amounts of water until the mortar is 
pliable and, when scooped up, will stand to- 
gether. If you use too much water and find 
the mortar soupy, add more cement. 

With the mortar ready, sprinkle the 
scratch coating with water. This prevents 
rapid drying of the mortar, forming a better 
bond between mortar and coating. Before 
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10. Final step is filling joints with grout, 
paste of white cement and water, It is sppled 
generously. Make sure all joints are filled. 


applying mortar to the back of a tile, scoop 
a chunk against a vertical surface and, with 
an upward motion, let it roll off the trowel. 
Repeat until the mortar has a round shape. 
Rolling the mortar is important. The action 
forms a thin film of water on the ball and 
gives the mortar a clean, smooth surface, 
making a better bond between mortar, tile, 
and scratch coat. 

Now you are ready to set the tile. Roll up 
a ball of mortar 1” thicker than the distance 
from the back of the tile to the rough wall. 
Place it on a tile and scrape off the mortar 
for 4” from each end of the slab. Begin at 
either end of a line, resting the edge of the 
tile on the top edge of the tile below. Push 
the tile almost into position and line it up 
by tapping with the handle of the trowel. 
Do not push it too far toward the rough wall. 
It is better for it to lean outward a bit from 
its intended final position, 

After setting a row of tile, line it up with 
a straightedge. A 1” by 3” tha 
long enough to extend an inch or so beyond 
each end of the row will do. Lay the board 
along the row and tap it with the handle of 
the trowel until the tiles are lined up. Press 
mortar behind any tiles that have been 
pressed in too far, bringing them out. With 
the board held in position, remove excess 
mortar, fill voids, and clean the top edge of 
the newly laid row. 

When all the tiles have been set in place, 
go over the area with a damp cloth or 
sponge, cleaning it thoroughly. Next mix the 
grout by adding white cement to water until 
the mixture reaches a thick-cream consist- 
ency. Apply it over the entire newly tiled 
area. Then wipe off the excess. END 


A short ecireuit can cause trouble, but 
I rigged one to save trouble. For an auto- 
matic stop on a magneto-type gas engine 
that pumps water in a distant pasture, I ran 
an insulated wire from the spark plug to the 
water tank. The wire ends near the top of 
the tank and the engine is grounded. Now 
when the water reaches the wire, it shorts 
out the engine.—P. W. Kaltenbach, Long 
Valley, S. D. 


When I needed a table stand for a 
microphone, I found that a “plumber's help- 
er” served the purpose well. I cut the handle 
down to the proper length and then, since I 
had no die, I trimmed the handle to fit the 
%” socket on the mike. Vibration pick-up is 
reduced considerably by the shock-absorbing 
qualities of this stand and a coat of metallic 
paint does a little to conceal the stand’s an- 
cestry.—Robert Hartung, Huntertown, Ind. 


A hole in our fence lets rain water 
drain from the yard. However, stray dogs 
used the hole as a gate to come in and dig 


up my garden, while my dog used it as an 
exit to go wandering. So I built a sliding 
gate with an open can as counterbalance. 
When rain fills the can, the gate goes up 
and the yard drains. A small hole in the can 
empties it, lowering the gate when the rain 
lets up.-W. K. Chi, Tangku, China. 


We had a wise-guy mouse who 
thumbed his nose at all the usual traps. But 
he finally used a key to lock himself in this 
trap when he sneaked under the propped-up 
glass bowl to get the cheese on the end of 
the key.—Roland Cueva, Manhattan, N.Y. 


Hove you pulled off a smart one lately? We 
will pay for acceptable contributions. sho. 


not be acknowledged or returnes 
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Collector Rings 
Feed Cord Reel 


F YOU'VE ever wasted time and patience 

untangling knots in a lengthy extension 
cord, you'll appreciate this homemade port- 
able reel. Just place it on the floor, plug in 
the 6” connecting cord, and walk away with 
the business end of the extension. Turning 
the crank rewinds the cord. The reel pi 
tured here holds up to 500’. 

The reel itself is one that wire is shipped 
on. I picked up this empty one in an elec- 
trical shop. It has stamped end disks with 


rolled ed; and the ends are solidly 
clamped to a core of steel tubing. I used a 


X” hardwood dowel as an axle, which just 
fitted the’holes in the end plates, An 8-32 
bolt goes squarely through both core and 
dowel. 

Current is fed to the cord through two 
carbon brushes riding on two collector rings 
The brushes are old flashlight-cell carbon 
The rings were cut from 16-gauge sheet 
copper to fit into the grooves of a soft- 
rubber sink stopper on the outside of one 
end of the reel. Another stopper is used 
inside the reel as an insulator. 


Protective cover is here removed to show col- 
lector-ring assembly. Springs that hold carbon 
brushes to rings were cut from old corset stay, 
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Reel takes up only small space, provides power 
and light hundreds of feet from nearest outlet 


Four 6-32 flathead brass machine screws 
were soldered to each ring at equally spaced 
points around the circumferences. Match- 
ing ” holes were punched in the rubber 
disks, and drilled through the end of the 
reel. Each screw was insulated from the 
end of the reel by hard-rubber tubing. 
Washers and nuts were fitted to the screws 
and the ends sawed off flush with the nut 
The reel end of the extension cord is 
tached to two soldering lugs, one under 
nut on each ring. 


while the insulating disks are soft-rubber sink 
stoppers. Note how 6" input wire is stapled to 
frame to avoid any strain on electrical leads. 


A through bolt anchors reel to central dowel, 
and a clip under nut also holds the cord end. 


A &” hole was cut in the outside rubber 
stopper to clear the axle. The inside stopper 
has a bigger hole to clear the reel core, and 
was slit so it could be fitted on without 
disassembling the reel. Remember that the 
nuts on the inside of the reel are “hot.” 
Although there is no reason for handling 
this part of the reel, it might be wise to 
insulate them by covering with a third rub- 
ber stopper. 

Leave the brass caps on the flashlight car- 
bons so you can solder pigtail leads to them. 
Two k” holes were drilled through the verti- 
cal frame member to take the carbons. These 
holes are counterbored for the larger di- 
ameter of the brass caps. Two strips of 
spring steel from a corset stay (clock spring 
would do as well) hold the carbons firmly 
against the rings, Two small wood screws 
hold these springs to the frame. Soldering 
lugs under two of the screws serve as con- 
nections for the 6’ plug-in cord to the pig- 
tail leads from the brushes. 

The frame shown here, for a 6” by 10” 
reel, is made of %” by 1%” white pine and 
assembled with flathead screws. A coffee 


Guard on Dish Rack Stops Splashing on Floor 


Tue simple, two-piece gadget pictured at 
right will stop lots of splashing when dishes 
are rinsed. Make it of aluminum or other 
nonrusting sheet metal, forming a lock joint 
to connect the side and end. If necessary 
you can cut tabs to anchor them on the 
drainer. Thin waterproof plywood finished 
with enamel may also serve. No extra stor- 
age room is needed for the guard since the 
two flat pieces may be laid in the rack when 
not in use, or hooked on if the rack is hung 
up for storage.—Robert Hoppough, Wauke- 


gan, Ill. bo ¢ ra) 


bent from a heavy wire coat hanger aids 
yen rewinding of extension cord on reel. 


can furnished material for the cover that 
protects the collector-ring assembly. It is 
held in place by two small screws into the 
vertical frame member. 

Before final assembly, the frame was given 
two coats of flat black paint. A drawer 
handle was fastened to the top crosspiece, 
and large cup hooks were set to hold the 
coiled plug-in cord and the extension cord 
socket. The crank is a piece of strap iron, 
drilled for an anchoring screw to the axle. 
Rewinding the cord is helped by a guide 
bent from a wire coat hanger. Its width 
should be slightly less than that of the reel. 

The cord used on the reel should be rub- 
ber- or plastic-covered and round in shape. 
Stranded No. 18 two-conductor cable will 
serve for general purposes. Any conven- 
tional socket may be used, but a wire- 
guarded socket with outlets on the sides is 
especially convenient. For extra-rough serv- 
ice, such a socket can be had jacketed in 
soft rubber. If you want to be really fancy, 
a fuse block and a pair of 5-amp. fuses may 
be installed on the input line.—Gilbert 
Sonbergh, Hollywood, Calif. 
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Roll Your Own Camp Table 


Campinc trips and picnics are more fun 
when you carry along portable furniture. The 
Cam-Pic® table, with benches to matel 


may be unrolled in a few minutes. No nails, 


screws, or bolts are needed. The table legs 
unfold like a cot. Slats, held by webbing and 
metal fasteners, fall into place as the top is 
unrolled, Wrap the top around the legs and 
you're ready to move. Packed in its carton, 
the table weighs 18 Ib. and forms a package 
3 long. Gro-Sales, Inc., Los Angeles, is the 
maker. 


£20 


Brush Guard Protects Hands 

A RUBBER jar open- 
er, the kind that can 
be bought for about 
10 cents, makes an ex- 
cellent protector for 
your hands when 
painting a ceiling or 
any other overhead 
parts of a structure. It 
will slip’ over the 
handle of the brush, 
catching drippings 
that otherwise would 
run onto your hands, 
Such jar openers have 
a X” hole in the center. The hole may be en- 
larged so the rubber won't tear if the opener 
is forced over large-handled brushes. 


' 557 
Oil Stops Hand Chapping 


Ir you have to do an outdoor chore in 
cold weather—a job for which you can’t wear 
gloves—castor oil will prevent chapped 
hands. Rub the oil well into your hands be- 
fore starting work and again when finished. 
—Paul H. Graham, Manchester, N. H. 


Clear Plastic Pipe Rack Is One-Evening Project 


Tus modern, transparent pipe rack—a 
useful ornament for your desk—is made en- 
tirely of 3/16” thermoplastic. Lay out the 
base first, and then cut the two pieces that 
are to hold the pipes. Before bending them, 
cut the niches, holes, and decorative grooves 
if desired. Center the holes about 1%” from 
each end. After heating the two pieces in 
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the oven, bend them around a 4%” tin can. 
When they are cold, grind or file a 1” flat 
across the bottom of each to get a good ce- 
menting surface. Be sure the flattened areas 
are alike so the curved strips will line up 
when mounted. Cement %” by %” squares 
to the corners of the base as feet.—Will 
Stoll, Elmhurst, I. 
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Cireular Saw Has Movable Fence for Pattern Cuts 


I wave found that the adjustable fence 
shown above simplifies duplicate pattern 
sawing on a circular saw. It can quickly be 
mounted or detached, and it will take stock 
from X” to 2X”; just invert it for the thicker 
work, 

Make the fence any convenient width and 
length, countersinking the woodscrews that 


hold the brackets to it. When you're ready 
to use it, set the outer edge, along which the 
pattern is slid, flush with the outside of the 
saw teeth. Then tack a thin pattern the . 
work to serve as a guide. Work of any shape 
with any number of straight sides can be cut 
by means of this technique—Glenn A, Wag- 
ner, Delmar, N. Y. 


Cork Safeguards Fisherman’s Key Ring 
Wuen boating, fishing, or working around water, it's a good 

idea to take this simple precaution against losing your keys 

overboard. A large cork strung on the chain will keep two or 


ey 


Birds Feed from Salad Bowls 


Aut the parts you need for this quickie 
project are two wooden salad bowls, a few 
feet of small chain, and seven screw eyes. 
The chain should be brass, copper, or some 
other nonrusting metal. Chain about the 
size of that used on the draft control of a 
furnace will be about right. 

Space three screw eyes around a 1” circle 
in the inside center of the larger bowl. Then 
set three more screw eyes around the inside 
rim of the other bowl. Pry open the eyes 
enough to hook the ends of the chain in 
them, and then squeeze them shut. Cut the 
chain so there is about 4” between the rims 
of the bowls. Use a larger screw eye for 
the chain to hang the completed feeder.— 
Arthur Trauffer, Council Bluffs, Ia. > 


three keys afloat if they should fall in the water.—Ronald 
Eyrich, Milwaukee, Wis. 
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and Disks With 
Power Tools 


There’s more than one way to swing 
a circle, Here’s how to do it on the 
bandsaw, jigsaw, shaper, or lathe. 


By Edwin M. Love 


T'S FARTHER around a disk than you 

think, as you often discover in cutting 
one with hand tools. Power tools a 
only faste 
matter of course, Lazy Si 
and similar disk shapes are interesting 
chores for several power tools. 

For anything but rough work, smooth the 
stock first almost to thickness. The slight 
excess can be taken off after cutting, along 
with any splinters that may be left. Scribe 
the circle with dividers. 

The bandsaw is tops for fast disk cutting. 
If only one or a few are wanted, they can 
be cut freehand. Be sure you use a blade 
narrow enough to turn in the disk radius. 
A 4" blade will cut a curve as small as 4”; a 
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” blade will go down to %” radius, while a 
%” blade shouldn't be turned in much less 
than 1%” radius. There’s no harm in using 
too narrow a blade, but it may cut slower 
und tend to wander more. 

A circle is a line that changes direction at 
every point. So in sawing one the blade 
must constantly change direction, and you 
must feed in only by turning—never by 
pushing the work in straight. The secret 
of cutting disks free-hand is to keep turning 
the stock on an imaginary center that is 
fixed on the saw table. This pivot point lies 
on a line at right angles to the blade width, 
drawn from the tooth line. 

Splintering of the unde: 
by running a board into the 


ide is lessened 
jade until it’s 


centered on the table, and clamping it 
there, The kerf gives support close to the 
teeth, 

Exactly the same points apply to .jigsaw- 
ing disks. The jigsaw will equally well cut 
a smooth inside hole, where the disk is the 
waste. It’s also ideal for tricky cutouts 
where disk and hole are to be refitted, as in 
making a loudspeaker panel and grille. 
Saber saws—wide, stiff blades that fit into 
the lower chuck only, as shown at the top 
of the facing page, do fairly fast work. 

A pivot jig, shown in use on a bandsaw 
in Fig. 1 and detailed in Fig. 2, cuts dupli- 
cate disks fast. No layout is required; once 
it’s set for size, disks are cut just by turning 
the stock against the blade. The jig is 
clamped to the bandsaw table close to the 
blade, with the pivot pin aligned as ex- 
plained above. Lock the dovetail slide with 
the cam to hold the pin at the desired radius 
from the blade. Press the stock on the pin 
(making sure there will be wood all around 
the circle you're going to cut) with an edge 
touching the blade, and swing the piece into 
the teeth. 

If your saw blade “leads”—tends to cut 
to one side rather than straight-the pivot 
point may have to be shifted a hair one 


way or the other. If the blade pulls insiae 
the circle, move the jig a bit back; if the 
blade tracks outside, move it a trifle forward. 
Blade lead can often be corrected by ad- 
justing the guides or resetting the teeth. 
Figure 3 shows the jig used for finishing a 
disk edge on a shaper. Mount a straight 
cutter on the spindle, and clamp the jig 
to the table. With the machine running, 
‘push the slide forward to cut the desired 
radius, and lock the cam. It’s a good idea to 
start the cut with the grain and, as usual, 
advance the work against cutter rotation. 
With both a bandsaw and a shaper, you 
cin rough-cut disks freehand on the saw 
and finish them quickly to size with the jig 
‘on the shaper. Of course you can also mold 
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or rabbet the edge with a suitable cutter on 
the spindle. 

On the drill press, the same jig can be 
used for shaping or, with a sanding drum, 
for edge sanding. Don't run the drum 
much above 2,000 r.p.m., or the work may 
be scorched and the abrasive paper glazed. 

A simpler jig for sanding, shaping, or fil- 
ing the edges of disks is shown in Fig. 4. It's 
just a 90-deg. V-notch cut in a board and 
enlarged at the throat to receive the cutter 
or sanding drum, Any size disk that will fit 
inside the notch “tan be worked. But the 


disk must be accurately cut round before- 
hand; since the jig guides the work by the 
edge, any inaccuracy is transferred and the 
device is useless for rough-cut disks. For 
this reason, too, cuts should be shallow. It's 
wise to mark the place you start; otherwise 
you may go around spiralwise in a decreas- 
ing circle. Figure 5 shows the jig used for 
jigsaw filing. 

Circle cutters are fine for making toy 
wheels or wooden washers. Most require a 
center hole, or make one themselves. Use a 
slow drill-press speed and feed cautiously, 
with a backing board under the work so the 
cutter won't hit the table as it comes through. 
The fly-cutter type usually leaves a bevel on 
the waste, which is ragged at the break- 
through edge. Therefore if you want a disk, 
the bit should have an outside bevel, and if 
clean hole, an inside bevel. If the stock 
thick or you want to avoid edge splinter- 
ing, go part way and turn over to finish. 

Of course the lathe is a natural for mak- 
ing disks. Blanks up to 2” in diameter c: 
be affixed to a screw center; those up to 4” 
can be mounted on a faceplate with one 
center screw (Fig. 6). Bigger work needs 
three or more mounting screws. Surface the 
faceplate side of the blank, and trim it 
roughly round. To avoid holes in the fin- 
ished disk, you can glue the blank to a 
scrap backing block with paper between as 
shown, and split it off after turning. 

Set the tool rest crosswise and just below 
center height. True the face from the cen- 
ter out with a gouge, finishing with a flat or 
skew chisel. Touch a pencil to the revolving 
work to mark the center, and measure from 
this with a rule to mark the size. On the 
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circle so drawn, run in the point of a skew 
chisel held flat on the rest (Fig. 7). To 
avoid splintering the back face, don't cut 
clear through. Reset the tool rest against 
-the edge, and finish with a flat chisel from 
the edge. The photo shows a right-angle 
tool rest that is especially handy for face- 
plate turning. Sand with a flat backing 
block under the paper to avoid rounding 
the edge and comers. 

When a lot of disks are wanted, a pad of 
blanks can be bradded together and mounted 
between centers for turning, Center holes, 
if required, can be drilled afterward with 
the V-jig centered on the drill press, 

Small holes are, of course, a job for the 
drill press. Ordinary auger bits can be used 
if you cut off the square part of the shank 
and file the point threads off, preferably to 
a three-sided point. Left on, they may 
make the bit seize and yank the work out 
of control. Set the press for its lowest speed, 
and before starting, push the bit point into 
the wood (Fig. 10) to get it started right. 
Never run an auger bit fast; it may whip 
itself into a right-angle bend. 

Wood bits resembling twist drills, but 
with spurs and threadless center points (Fig. 
9) can be run at moderate speeds. Common 


twist drills will also serve, but may wander 
or make oval holes, especially in uneven 


grain. 

Bits can be chucked in the lathe spindle, 
and the work held against a tailstock pad 
and fed by the tailstock handwheel. If work 
is already chucked for turning, or small 
enough to mount on the faceplate, the bit 
can be mounted in the tailstock and fed 
against the revolving work. 

Very accurate holes (such as sockets for 
round tenons) can be bored to size as in 
Fig. 11. A narrow skew chisel is fed in on 
a guide line drawn on the face of the disk. 
Its advance must, of course, be truly parallel 
to the lathe ways if the hole is to have 
straight sides. The inside waste is turned 
away. This may be done faster with a 
gouge if the hole is large, the shoulder be- 
ing bored square with a chisel afterward, 
Be careful not to run the tool into the face- 
plate or the mounting screws. 

Large holes can be bored nearly through, 
The thin web remaining is easily knocked 
out after the work is detached from the 
faceplate, and the narrow flange trimmed 
flush by hand. When work is affixed to a 
backing block, the bore can of course be 
carried right through to the backing. END 


Carved Crocodile Serves as Desk Letter Opener 


Tuene’s a smile, plus a few evenings of 
fun, for whittlers in this novel letter opener. 
The croc’s tail is flattened and has sharp 
edges to slice envelopes open. The body is 
so shaped that it fits the hand nicely. 

Select a straight-grained wood that will 
both carve well and remain strong in thin 
sections. Draw a grid of ¥” squares on %” 
stock and lay out the pattern by following 
it on the squares at the right. Saw roughly 
to the shape of the top view. If you have a 
bandsaw, you can save time by tacking back 
the waste and sawing to the side profile also. 

Carve the body, head, and legs to a well- 
rounded form, but make the tail quite thin. 
For the hide markings on the back, carve 
shallow grooves both lengthwise and cross- 
wise. 

Sand smooth without obscuring detail. 
Paint the top of the body brown, letting this 
shade into cream at the sides and using 
cream for the underbody. The inside of the 
mouth is red, with white teeth. For eyes 
paint white dots with tiny black pupils— 
Elma Waltner, Hurley, S. Dak. 
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t Chuck Features Safety 


Desicxep for use on lathes with a 1”-8 
spindle thread, this new collet chuck has no 
projections to ‘catch clothing or fingers or 
to damage tools, Work can be done from 
any angle and right up against the chuck 
without danger. 

Fully balanced for accuracy 
speeds, the chuck has a work capacity rang- 
ing from %” to 2”. Taking any of three 
double-end collets, it can be tightened or 
loosened with a twist of the wrist. It's a 
product of Delta Manufacturing Division of 
Rockwell Manufacturing Co., Milwaukee, 
Wis, The chuck weighs 2% Ib. 


at high 


Handle Gets into Tight Spots 


A BALL-AND-SocKET universal in this new 
ratchet handle has spring tension to keep 
the socket in any desired position. For rigid 
use, it can be angled to as much as 90 deg. 
A thumb control shifts the ratchet. A knob 
on the end of the adjustable crossbar makes 
it easy to use the tool as a speed wrench. The 
Browning Tool Co., Bozeman, Mont., makes 
it in various sizes. Prices range from about 


$18 to $: se] 
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Bandsaw and Sander Combined 


Here are two popular power tools in one 
unit. The bandsaw handles stock up to 24” 
thick, cutting to the center of a 14” circle. 


A 9” sanding disk is mounted on the end of 
the drive shaft. The sanding table is ad- 
justable, 

Manufactured by Radius Precision Tools, 
of St. Louis, Mo., the combination tool op- 
erates on either a ¥-hp. or 1/6-hp, motor. It 
uses a standard V-belt drive. 


Pliers Bend Sheet Metal 


Wine-Nosep pliers now being offered to 
sheet-metal craftsmen simplify the forming 
of.channels and other kinds of bends, espe- 
cially in smaller sheets, 

Made by the Vise Brake Manufacturing 
Co., of Omaha, Neb., the pliers may be ob- 
tained with jaws either 2%” or 3” wide. One 
of the jaws is square along the front edge. 
The other is beveled to facilitate syarp bend- 
ing beyond 90 deg. © 3 y 


A turned nut and hollow-head bolt clamp the 
holder to. th 1 of the compound. rest. 


Mis saaaar Qc Weawlic last 
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HEN you have to turn a lot of identical small parts, 

this box-type tool holder does a perfect job. It 
easily handles work up to 4” in diameter. Special screws 
and pins, duplicate parts for models, rivets, and small 
gear blanks are some of the possibilities. The sketch at 
left shows one setup. 

Dimensions given below are suitable for a 9” or 10” 
lathe. Begin by squaring up a block of tool or cold- 
rolled %” wide and 3” long. Make 
the height equal to the distance from the compound- 


“TAP 10-92 (19 HOLES) sd (5) 
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rest top to the centerline of the lathe spindle, 
plus about %” (Fig. 1). 

Through the center, drill vertically a %” 
hole and counterbore it to within %” of the 
bottom to clear the head of a %”-16 hollow- 
head cap screw. Next turn a stepped nut 
to fit the tool-post slot (Fig. 5). 

With this nut and a %” screw, clamp the 
block to the compound with the longest di- 
mension at right angles to the lathe ways. 
Center a 3/16” bit 1%” from the bottom edge 
of the block and drill a pilot hole. Then en- 
large this to 1” (Fig. 1). 

To machine the round-bottomed notches, 
mount the block off center on a faceplate or 
in an independent-jaw chuck (Fig. 2). For 
the rear one, locate it with the lathe center- 
line 1%” from the bottom of the block and 4” 
from the end; for the two front notches, 1%” 
and 9/16” (Fig. 3). Use the micrometer 
collar on the cross-slide screw to determine 
the 1” radius. 


Wheels Roll on Nylon Bearings 


Beanuxcs made of Du Pont nylon plastic 
are used in the wheels of baby carriages 
manufactured by the Collier-Keyworth Co., 
of Gardner, Mass. In one test, a carriage 
wheel was’ turned for the equivalent of 


1,190 miles. Bearing wear was negligible. 
Other nylon bearing applications are be- 
ing tested. It has been found that these 
need no lubricants for light loads at high 
speeds or moderate loads at low speeds. 
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Machine the rear recess ” wide, the front 
‘ones %”. If you wish to use rockers that 
won't slip outward, make a 1/16” by 1/16” 
recess in each notch (Fig. 6). Reduce the 
rear height of the block to 1%”, the front to 
1%” (Fig. 3). 

Drill and tap the block for the four 10-32 
cap screws that retain the two caps (Fig. 4). 
In the caps, drill and tap the indicated num- 
ber of holes for 10-32 setscrews %” long. 
Stagger these as shown so bits may be 
clamped at various angles. The two extra 
holes in the rear cap are handy for holding 
a coolant hose, adjustable stop, or lens. 

For plain rockers, turn a blank of ” hard- 
enable steel to 2”. Saw off a 5/32” seg- 
ment for the rear rocker. Then reduce the 
blank thickness to %” and saw off the front 
two. For rockers with a retaining lip, start 
with a 2k” blank. The top surfaces may be 
serrated.—Walter E. Burton and W. A. Con- 
way, Akron, Ohio. 
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Assorted Tubing in One Pack 


Hene’s a new item to fill out the crafts- 
man’s stock of handy materials—a package 
of assorted steel tubing ranging from ¥” to 
1%” o.d. in &” steps. Each piece is 12” long, 
but greater lengths are available if desired. 
Packaged by the Towers Corporation, of 
Cleveland, Ohio, the kits sell for $2.50 each. 
The tubing is low-carbon cold-rolled steel of 
18-gauge. 


Wrench Serves as File Handle 


WHILE out on a re- 
cent job I found my 
file handle had been 
left behind. Spotting ay 
T-handled tap wrench 
in my kit, I placed the 
tang of the file in the 
adjustable jaws, tight- 
ened up, 
slipped out the cross- 
bar. I’ve used this stunt many times since, 
often leaving in the bar for a better grip— 
Robert E. Rusch, St. Albans, N. Y. 
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Simple Hand Chu: 

Tip breakage of centerdrills is less likely 
with this little hand-held chuck, because if 
the going gets tough, the chuck will simply 
turn between your fingers. It’s a big time- 
saver too; the centerdrill can be kept in the 
chuck, which is merely slipped over the tail 
stock center whenever you wish to use it. 

Turned from a short length of cold-rolled 
round stock, the blank is first chucked as at 
right above and turned and drilled. Re- 
versed in the chuck, it is given tailstock 
support while it is knurled and grooved. 
Then the tailstock is backed off and the 60- 
deg, taper hole is bored by a series of light 
cuts with the compound set at the proper 


ck Stops Centerdrill Breakage 


angle, Holes for the two hardened setscrews 
are drilled and tapped 90 deg. apart— 
C. W. Woodson, East Aurora, 


N.Y. 


SQUARESHEAD 
SETSCREW 


Faceplate Setups Substitute for Four-Jaw al 


Ir you don’t have a big four-jaw chuck, 
you can still handle good-sized castings and 
irregular pieces. The setscrew studs in 
Fig. 1, for instance, work nicely on a face- 
plate. ‘Two steel angles will hold square or 
rectangular pieces (Fig. 2) 

Figures 3 and 4 show devices useful in 
production runs. The first is used mainly 
with round stock of fixed size; the one in 


alt 


Fig. 4 takes different diameters. Both can 
be mounted off center for eccentric work. 
True up the faces that meet the faceplate 
with the fixtures mounted backward on a 
stub arbor. 

With castings that permit drilling, the 
faceplate straps shown in Fig. 5 are good, 
since the work faces produced are certain to. 
ied. |.—J. A. Blaker, Auburn, Mass. 
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Bar Bores Big Holes. Firmly held 
at both ends, this stationary boring bar 
makes through holes of any size between X” 
and 3”. On a 10” lathe I've taken X” at a 
pass. It works faster than a big drill, 

A plug turned to fit the spindle taper is 
driven in, with punch marks to insure that 
it can always be reinserted the same way. 
It is bored out .627”, as at left above, to a 
running fit for a %” bar. One end of the bar 
is rounded; the other has a center hole. Mid- 
way of the bar is a 3/16” square hole for the 
bit, which is held by a transverse setscrew. 


Threading Tools. This 
makes quick work of setting a 


neeae 
lathe help 
threading tool dead square or, with an in- 
dicator, aligning the tailstock.’ On a %” by 
8” bar, turn identical diameters and form a 
60-deg. groove by feeding in at 30. deg. 


from each side. Set thread tools in the 
groove—Theodore Kanakos, Bronx, N. Y. 
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One end of a flat bar is bored %”, split, and 
fitted with a clamping screw. On the other 
end I've mounted a ball bearing to roll along 
the compound rest, as shown at right above. 
However, this can be dispensed with, In 
use, the bar and plug are suitably lubricated, 
and work is mounted with clearance behind. 
Thus the spindle and work turn (I use the 
slowest direct drive) while the stationary 
bar is supported by the plug and fed into 
the work by the tailstock ram. Tool bits 
should have correct boring angles.—August 
Dobert, Nashville, Tenn. 


sobh 


Tap Wrench Puts Twist On. 
Sometimes setscrews can’t be reached by 
the short end of a hex wrench, and with the 
long end in the screw socket, there isn’t 
enough tightening leverage. A’ tap wrench 
gives you the necessary length and also 
plenty of torque for tightening. Take care 
not to strip threads.—J.M. Avery, Delhi,N.Y. 
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Cutting Disks with Toreh. True 
holes and disks are cut with an oxy-acety- 
lene torch mounted on this guide. I've 
found it better than a chalk line or a solid 
pattern, 

Cut extra-long threads on an 18” length 
of 4” pipe. Saw and file out a pipe tee as 
shown, file the head of a bolt slightly con- 
cave to fit the torch tip, insert it in the pipe, 
and screw on the tee. Turning the pipe 
should clamp the torch tip fast. 

File another tee to a sliding fit on the 
pipe. Thread a bit 
of %” rod to fit it, cut 
to 1%”, turn a point, 
and file two wrench 
flats, Tightening on 
these locks the tee. 
Tur a knife-edged 
disk to a 
that brings the edge 
even with the pivot 


point, and secure it 
with two collars so as 
to turn on the pipe, 
The point should 
rest in a punch mark, 
Practice will show 
where to start the cut 
so as to swing without 
interfering with the 
oses. Carl Tretin, 
Austin, Minn, 


Sample Speeds Di 
Having to duplicate a number of short turn- 
ings, I chucked the originals in the tailstock. 
Running the bit up against the different 
diameters gave me cross-feed settings with- 
in about .005”, so I had only to run the car- 
riage over to turn the work to the same 
diameters. On jobs that don’t call for close 
tolerances, the method saves a lot of time 
and trouble.—H. L. Pfister, Bronx, N. Y. 


COLD-ROLLED STEEL 
CENTER POINT: 


$33 
Paste Holds Welding rk. 
Small parts are often hard to hold in place 
for welding. One way to secure them is to 
mix a stiff paste of powdered asbestos and 
water, and insert the pieces in position, leav- 
ing the portion to be welded exposed. 


Square Finds Centers. Pocket-size 
and accurate, this center square is made of 
flat steel and drill rod. Lay out the tongue. 
exactly midway be- Fe) 
tween the studs and pequar (] dD 

at 90 deg. to their 
centerline. Take care 
to turn truly concen- 
tric shoulders on the 
studs. As with other 
finders, intersection of 


= He 


lines about 90 deg. PEEY 

apart is the center.— 

Federico Strasser 

Santiago, Chile, wor 
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Vibrating Sander Also Does Waxing and Polishing 


Suor tests by PS editors of a new small 
electromagnetic sander reveal that such 
tools may find uses in both the workshop 
and home, 

Though not suited for heavy cutting or 
large areas, they seem well adapted to the 
medium- and fine-grit work important to 
good finishing. The rectangular 2%” by 5%” 


Paper Clip’ Make Test Connections 


Execrnicat circuits under test or construction often 
call for temporary, quick-change connections, In much 
“breadboarded” work, the clip connector shown at right 
is handy. Numerous leads may run to one paper clip. 


Dental Tool Is Good Scriber 


Oxp dental picks, 
sharpened on a fine 
emery wheel, make 
excellent metal scrib- 
ers. Offset picks may 
be left bent for use 
in close quarters, or 
heated cherry red, 
forged straight, and 
hardened and tem- 
pered. Draw to a 
straw color to prevent 
breakage in use, In 
grinding picks, take 
care not to overheat 
and soften. Use corks 
on the ends. —Carl 
Tretin, Austin, Minn, 


DENTAL 
PICK 


SCRIBE 
DE 
FROM 


DENTAL 
PICK 
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id reaches close-in areas difficult to work 
with rotary sanders, The tool shown is light 
(2% Ib.) and quiet. It runs on AC only. 

Sandpaper may be quickly replaced with 
a waxing pad or sheepskin polisher for pol- 
ishing furniture or autos, The tool above is 
made by the Dremel Mfg. Co., Racine, Wis., 
and retails for around $15. 


ConRUGATED 
jens CUP 


Old Oil Can Is Shop Drawer 


Emery 10-qt. or 2-gal. rectangular oil 
cans may be cut down to form serviceable 
workbench drawers. Remove one side, cut 
each corner down to the desired drawer 
depth, and fold over the cut edges to form 
a safe edge all around.—Gordon J. Skinner, 
Rochester, N. Y. 


Clear-e' 


images from 6° to infinity are produced by these glasses with only simple lenses. 


Telescopic tiasses Give 
You a Front-Row Seat ° 


By Walter E. Burton 


THe magnifying glasses will give you 
close-up, detailed views of sports events 
and stage shows, but unlike binoculars, they 


Laying out aluminum disks to replace original 
lenses in frame that supports telescope tul 


needn't be hand held—you just wear them 
like ordinary spectacles. 

They use inexpensive lenses, and can be 
made with just hand tools, Of course, a 
lathe would help in turning the rear lens 


Using a jeweler’s saw to cut slots in disks so 


the telescope tubes may be adjusted laterally. 
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Set 
plastic ring acts as rear lens 
se: for fastening tubes to disks. 


Double-pi 
mount and 


mounts, but you can get along without it. 
The pair pictured here weigh 2% oz. and 
magnify 2 diameters. To duplicate them, 
here’s what you'll need: 

Two posi spectacle-type lenses of 
plus 92-mm. focal length and 31-mm. diam- 
eter; two negative lenses, minus 39-mm., fo- 
cal length and 17-mm. diameter; a little 
.032” sheet aluminum; a small piece of %” 
plastic or fiber; aluminum tubing, 1%” o.d. 
and 111/64” tubing that slides snugly 
over it; 2-56 screws; a sturdy spectacle 
frame, separable at the bow hinges and with 
1%” diameter lens openings; and dull-black 
optical lacquer. The latter is used to coat 
the inside of the tube, the holding rings, and 
the eye side of the two aluminum disks on 
which the tubes are mounted. 

Briefly, construction of these glasses means 
making two identical Galilean telescopes and 
mounting them in the spectacle frame in 
place of the original lenses. You may use 
lenses of different focal lengths and diam- 
eters than those specified here, but in any 
case the negative lenses, as well as the posi- 
tive lenses, must be identical. You can find 
the magnifying power of lens combinations 
by dividing the focal length of the positive 
lens by the focal length of the negative lens. 

For the body tubes I used the 1%” tub- 
ing, bought at a war-surplus store. I found 
that this tubing slid snugly but not tightly 
inside the lids of Ansco 35-mm. film cans. 
Abo, the front lenses fit nicely inside the 

s. 

To get an idea of the overall length of the 
tubes, before cutting the body tubes to 
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Small screws or pins anchor the tubes to the 
X” plastic rings, which are recessed for lenses. 


length, focus on an object 300’ away and 
again on a target 25’ distant. With the lenses 
L used, the body tube was cut 1%” long and 
the front tube 1”, Other lens combinations 
will require different tube lengths. 

If you use the lids, drill or punch an open- 
ing in the top, leaving enough metal to form 
a ring on which the lens can rest. If you 
use tubing, peen over the end to hold the 
lens, or cut a &” wide ring from the 1%” tub- 
ing and fasten it in the tube with small 
screws, 

When the front lens is dropped into its 
tube, it should rest evenly against the turned- 
in end or against the ring. To hold the lens 
in place, insert after it a ring cut from the 
smaller tubing and sprung slightly out of 
round. A snap ring of springy wire also will 
hold the front lens in place. Use cement if 
additional security is needed. 

From the %” plastic or fiber, cut a disk to 
fit in the rear of each body tube. Form the 
lens recess by boring a hole through the disk 
slightly smaller than the lens diameter. Then 
enlarge the hole for three-quarters of its 
depth to a diameter a little greater than the 
lens. Fasten the ring in the tube with two 
or three small screws. Hold the lens in the 
recess with cement or a snap ring. 

With the lenses in place, slip the larger 
tube over the other and focus on a distant 
spot. Then mark the position of the focusing 
slot and its screw. This slot is a diagonal 
cut in the side of each front-lens tube as 
shown in the diagram. Cut it with a hack- 
saw and smooth the edges. Then set a small, 
fillister-head watch screw in the slot. Fasten 


Smoothing slot in front lens tube. A fixed pin 
rides along the slot as a focusing mechanism. 


the screw firmly in the tube so its head is at 
the forward end of the slot when the focus 
is on a distant object, 

Next, lay the spectacle frame on the sheet 
aluminum and mark the lens openings. Cut 
the disks slightly oversize to allow for fitting 
in the grooves of the frame. Drill holes in 
the disks a little larger than the rear lens. 

Directly above and below these holes, cut 
slots for the 2-56 mounting screws. Make the 
slots by drilling two holes 3/16” apart with 
a No, 43 twist drill and removing the inter- 
vening metal with a jeweler’s saw. These 
slots permit adjustment of the tubes to suit 
the distance between the eyes of the wearer. 

To focus the glasses, rotate the front-lens 
tubes, Focus individually for each eye. If 


Eye end of instrument, showing screw-and-slot 


arrangement for adjusting the tube separation. 


Aluminum ring or snap ring of wire is used to 
hold front lens against turned-in end of tube, 


the images do not register, bend or twist the 
spectacle frame slightly until you see a sin- 
gle, distinct object. A knurled ring around 
each front-lens tube will provide a better 
grip but adds to the weight unless the tube 
itself can be roughened. 

If you want to increase the power of the 
glasses, use a rear lens of shorter focal 
length. A front lens of longer focus would 
do the same thing but that would mean us- 
ing longer tubes. For example: if a minus 
30-mm. lens were substituted for the minus 
39 mm., the magnification would be about 
three times. To get a practical idea of the 
magnification, mount only one tube on the 
frame and look at a distant object. One eye 
sees it normally, the other magnified, END 


Dimensions here are for rear lens of minus 89- 
mm. focal length and front lens of plus 92 mm. 
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Bench Holder Controls Heat of Soldering Iron 


Tuus pivoted holder keeps a soldering iron 
at low temperature, automatically 
switches it to full line voltage when the iron 
is withdrawn for use. The idling temperature 
is low enough to prevent pitting of the tip 
but high enough to permit rapid warmup. 

You can either build your own switch or 
use a SPDT snap-action switch. The center 
pole of the switch is connected to one side 
of the 115-volt line. The photo shows a 


1¢ 
Lights Controlled Remftely 


Two new remote- 
control light systems, 
both using low-voltage 
relays, now are on the 
market. Lite-Trol®, at 
left, is made by Maring 
Manufacturing Co., 
Albia, Ia., for farm 
use. At right, a relay 


f 


of the General Ele 
farms, and factories 
systems incorporate t 
the voltage and consequently 
gauge wire, such 


~ 


use light- 
as bell wire, from the 
push buttons to the relays. 


homemade switch consisting of a vertical 
fiber arm extending below the bottom of a 
pivoted tin can, Attached to the arm is a 
bronze contact and a flexible pigtail lead. 
A brass stiffening plate is soldered to the 
outside of the can at the top and a pivot hole 
punched through can and plate. Two L- 
shaped brass contacts and a piece of light 
clock spring complete the setup. Try differ- 
ent lamps for various resistance values, 


wosd-Buruing Pencil Built in Porcelain Tube 
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Mane of inexpensive materials, this wood- 
burning pencil will operate in series with a 
400-watt load or.directly from a 6-volt stor- 
age battery. Twist together the leads and 
the resistance wire, and mold plaster of 
Paris around the head, leaving a small loop 
of wire as the point. The pencil I built has 
given good service for many hours.—Stanley 
I. Drazek, College Park, Md. 


“ote 


45° CLEARANCE ANGLE 


Rewslving Blade Cuts Wheels for Small To: 


Cuvcxen in a drill press, this revolving 
cutter solves the problem of making wheels 
for toys or models. Materials required are a 
piece of ¥” steel rod, %” steel plate 3” 
square, and a 1/16” twist drill. 
ile one edge of the plate to the desired 
profile of the wheel. The diameter of the 
wheel will depend of course on the distance 
between the outer edges of the two semi- 


circular cuts in the plate. For clockwise ro- 
tation, file the left cutter to 45 deg. on the 
front edge, the right side to the same angle 


BRAZE 


een 


SECOND CUT PARTS OFF WHEEL 


on the reverse, keeping them symmetrical, 

The drill acts as a center pin. Braze or 
solder it in place, Hack: by 1” slot 
in the steel rod and weld, braze, or pin it to 
the blade. Operate the cutter at moderate 
speed. When you've cut halfway through, 
turn over the stock and complete the cut 
from the other side. 

The wheels may be 
lowing them to rotate aj 
A furniture glider pre place makes a 
good hub cap.—W. H, Greenfield, Reno, Nev. 


Jig Cuts Duplicate Wing Ribs for Model P 


Here's a simple jig that will enable 
model-plane enthusiasts to cut duplicate 
wing ribs accurately., The jig consists of a 
maple base block, a sheet-metal cutting 
guide, and a cleated push strip. At one end 
of the base block is a stop strip, its edge 
having the same curve as the guide, The 
latter is secured over the base with brads, 
leaving a gap between guide and stop strip 


NY 


janes 


equal to the desired width of the ribs. The 
balsa stock goes under the guide. 

A sheet of balsa is first cut to th 
you want the ribs. One edge also is c 
the proper curve. This edge is then shoved 
under the guide pattern and against the stop 
strip. After each rib is cut and removed, the 
balsa is shoved forward with the push strip. 
—Gle in A Wagner, Delmar, N. Y. 
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b> Y 4 IPR 
tests of the same sect of the print are 
made on a 2 5/16” by 5” sheet of paper. 


Test-Strip Printer 
Saves Photo Paper 


§ 973 


RDINARY exposure-test strips give you 
ries of different exposures of differ- 
ent sections of a negative. This ingenious 
little gadget does better: it provides a num- 
bered series of exposures of the same sec- 
tion, permitting accurate comparisons, 
t exposures are made on a 2 5/16” 
ou three different series 
sheet. The paper is 


5” 


Exposures are made through a 14" slot between the hinged tr 
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loaded in a sliding tray beneath a hinged 
cover, and the printer is operated by de- 
pressing a button on top. This releases a 
ratchet mechanism or escapement, allowing 
rubber bands to advance the paper carrier 
one notch for the next exposure. 

The housing is cut from tin-can stock, 
bent to the dimensions shown, and sol- 
dered together. Hinge the lid that covers 


cover and the wall of ease. 


the paper tray. A piece of wire soldered to 
each inner side of the case guides the tray. 

Make the wood base for the ratchet 
mechanism in two parts, each K” by 1” by 
1”. Cover these with tin on one face and 
one edge. The two 7/16” by ¥” by 1%” 
wood members above this should be sep- 
arated just enough so that the 1/16” alumi- 
num ratchet bar will slide easily between 
them. Drill the %” dowel hole after clamp- 
ing cardboard 1/16” thick between the wood 
parts; the dowel shouldn't be a sloppy fit. 

When these parts have been assembled, 
deepen the 1/16” slot between the two base 
members. This provides space for the 1/16” 
by 1%” wire—the ratchet pin—to engage the 
sawtooth notches in the bar. The two springs 
that lift it are cut from safety pins, 

For proper operation of the mechanism, 
the pin in the dowel must be located exactly 
1/16” off center. When the button is de- 
pressed, this pin engages one of the slots in 
the upper edge of the bar, preventing the 
latter from running away. The 11/16” di- 
mension on the section view represents the 
depth of the dowel slot, 

‘The ratchet bar is pivoted in a forked up- 
right soldered to the edge of the paper 
tray, Make a tin cover with a hole for the 
button.—Joseph F. Gréce, Bronx, N.Y. 


Figures inked on a clear film strip Supported 
at end of tray automatically number exposures. 


A cover, lower left above, goes on toy 
ratchet-mechanism base shown in sketch 


of the 
below. 


Here's the action. At rest, the ratchet 
pin engages a sawtooth (1). But push it 
(2) and the bar moves left until 


the dowel pin it. Remove 
(8) ‘and the ratchet pin again cogages. 
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PHOTO IDEAS 
AND EQUIPMENT } 


Adapter Holds Flash Gun. Flash 


guns with T-slot mountings may be attached 
to the tripod socket of almost any camera 
with this adapter, which is made from a 

dard aluminum tripod screw. Turn the 
screw tightly into the tripod socket and 
scribe a line on it in the direction the gun 


Push Button Selects Reel. These 
new reel cases for 8- and 16-mm. film have 
levers that retain reels in the opened case. 
If you push a lever down, the reel selected 
rolls out. Made by the Brumberger Co., 
Brooklyn, N. Y., the welded steel cases come 
in three sizes. ‘The largest holds up to nine 
16-mm, 400’ reels and sells for about $7.50. 


rater Cireulates Water. An or 
inary kitchen grater provides good water 
circulation in a pan of 
shing prints. Place 
the grater in the pan 
and run the water in at 
the top. One advan- 
tage of thesetup isthat 
the water can’t harm 
film emulsion.—J. A. 
Silver, Tracy, Minn. 


i — | 
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to be mounted, to insure proper align- 
ment. Remove it and hacksaw two vertical 
and two horizontal cuts, following the di- 
mensions shown above. Finish the cuts with 
fine files or a hand grinder, Suitable varia- 
tions for other flash guns may be suggested 
by this.—Jack Wilson, San Pedro, Calif. 


Three-Minute Negative Drier. 
This negative drier incorporates an electric 
fan and a ring heater taken from an electric 
stove. Capable of drying negatives in three 
minutes, it was built by Leo F, Long, assist- 
ant mechanical superintendent of the Toledo 
Blade, for that paper's photographers. The 
galvanized-iron case is 11%” wide, 12” deep, 
and 28” long. Air is sucked into the case 
through two 10” by 10” Fiberglas® filters 
and blown across the heating element before 
it reaches the negatives. A thermo: 
mounted on top of the case controls heat, 
Screening is used in the lid and front of the 
box for air circulation. The dust-catching 
filters are changed about every two weeks. 


Lamp Warms Solutions. Photo 
solutions that have dropped below recom- 
mended working temperaturescan be warmed 
quickly and simply with an infrared heat 
lamp. Solutions heated in this manner tend 
to remain at correct temperatures longer be- 
cause the rays warm both the liquid and tray. 
The lamp also is handy for speeding the dry- 
ing of washed film and prints.—Mike Clary, 
Seattle, Wash. 


Holder for Copy Work. Here's a 
collapsible easel that dy for horizontal 
copying. The upright pi hinged to the 
12” by 18” base, is braced by &” brass rod. 
An adjustable cleat, held by a ¥” bolt through 
the base, anchors the rod to the base while 
the crosspiece is kept 
in position by a coun- 
tersunk bolt and wing 
nut. Spring-type 
paper clips are used 
to hold copy on the 
crossarm. Mark cleat 
to show when upright 
is at 90 deg.—C. A. 
Cole, Graham, Ala. 
a 


Sol 


New Electrie Timer. With a range 
of from one to 57 seconds, the Kodak Elec- 
trie Time Control ® provides for individual 
print timing, repeat timing, and light for 
focusing. A keyhole slot in the back permits 
hanging it on a wall or bench. Dimensions 
of the control are 2%” b by 4%", Its 
maximum electric load is 7 amp. on 110 volts 
AG. Priced at $15, it is available through 
Kodak dealers. 


SAO 


Holder Grips Film. A U-shaped 
wire, hinged inside this new film holder, is 
lowered to grip the edges of the film. Snub- 
bers hold the wire securely in position. The 
holder eliminates sliding cut film into chan- 
nels or a sheath; instead, film is just laid in 
place. Made by Burke and James, Inc., of 
Chicago, the all-metal double holder fits 


standard press cameras. 
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{ 
Transparencies are slipped into 


N EVENING’S work plus $4 will give 
you a 35-mm, projector that plugs in 
anywhere, doesn’t heat up, and will enable 
you to see your color transparencies much 
enlarged. 
Although it can’t match a high-quality 
commercial projector, this simple one beats 


Slides are focused by moving the holder back 
and forth in a dovetail slot tn the base. The 
magnifying lens remains in a fixed posi 

Center it at the front end of the baseboard. 


222 porutar science 


eut in the Mae Bye the slot about 3” asin 


Low-Cost Color Projector 
Built from Flashlight 4 


squinting through a viewer. It was built 
around a flashlight that sells for 70 or 80 
cents. The lens is an inexpensive one of the 
type used by stamp collectors, 

‘When you're collecting the materials, a 
visit to a radio parts store is in order. There 
you should buy two items—a filament trans- 
former and a brown-bead bulb with a min- 
iature screw base rated at 6-8 volts. Be 
sure the filament is not too near the top of 
the bulb. Otherwise, you will have diffi- 
culty focusing it, 

If you prefer, you can use a 6-volt bell 
transformer, but the filament transformer is 
more compact and gives the projector a 
neater appearance. The one I used, a Stan- 
cor P-6134, was rated 6.3 volts and 1.2 


amp. 

Take the flashlight apart and fasten the 
case to the wood base with screws. Mount 
the transformer directly behind. Drill the 


back of the case for a grommet and feed 
through the two wires (usually coded black 
on filament transformers) from the sec- 
ondary. Solder these to the points inside the 
case that originally served as the negative 
and positive contacts for the batteries. 

Should the filament transformer have 
three leads on the secondary winding, tape 
up the centertap lead. This is usually iden- 
tified by being a different color. 

Solder the leads from the primary wind- 
ing to the line cord and tape the joint. 
Anchor the line cord with a cable clamp. 

In order to prevent flare from washing 
out the picture, I painted a black ring around 
the edge of the glass face of the flashlight. 
Before doing this, it'll probably be best to 
experiment with a ring cut from black paper. 

When you're ready to use the projector, 
keep the screen fairly close—say 3’ to 6” 
away, At 3}’.my lens gives a picture about 


Remote Control Lets Subjects Snap '_—_— 
; = 


That's a real bomb-release plunger you see in 


Ray Jones's left hand. It’s connected to the 
camera shutter via wire and a solenoid. 


Ir you don't care for the pictures others 
take of you, drop in on Ray Jones. Buying 
a bomb-release plunger, this enterprising 
Hollywood photographer hooked it up with 
a solenoid to the shutter release of his por- 
trait camera. Current is supplied by a B 
battery. 

When customers appear, Jones poses 


Solder the eee Tend to the battery con- 
tacts inside the A black ring painted 
on the flashlight toon cuts down light flare, 


9” by 13”, At 4%’ the image size goes up to 
about 12” by 18”, amply large for a small 


group.—Arthur C, Miller, Manhattan, N. Y. 
N 


Holding the plunger. subjects take their own 
pee Jones, a Hollywood photographer, 
found the ‘device helps a subject relax. 


them, sets the shutter, and then turns over 
the plunger with instructions to shoot when 
their expressions suit themselves. 

The camera shutter takes something of a 
beating, for the subjects keep clicking it. 
But Jones says he isn’t worried about that 
as long as he gets the relaxed portraits he 
wants.—F. Louis Friedman, Hollywood. 
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Housed in a cut-down file box, this 


i 
By Albert Rowley 


¢ personal portable really drags in 


OW much radio can you stuff into a 

portable, and how small can you make 
Poputan Science asked these two ques- 
tions, and here are my answers. The first is 
“plenty.” The second is that with standard, 
ilable parts, you can boil it down 
to a three-pound package 3%” by 5%” by 6”. 

Smaller sets can be made, but they'll prob- 
ably offer less radio. Here's a honey of a 
compromise between size and performance. 
It gives you a four-tube superhet circuit, 
good loudspeaker volume, and enough sen- 
sitivity to pull in practi everything on 
the air. In tryouts the signal-grabbing quali- 
ties of this midget put several table-model 
radios to shame. 

It’s a natural to take along to the ball 
park—easier to carry than your best girl's 
handbag. Your favorite sports announcer 
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you the statistics on the game while 
itch, and if leather-lunged fans around 
you get too noisy, all you have to do is plug 
in the earphone jack and listen in quiet and 
privacy. And don’t worry about having to 
tote extra batteries to keep the set alive. 
This model went through two ball games on 
the same single-cell A supply. 

Your first job is to assemble the parts, and 
that means careful shopping and selection. 
Chances are the spare-parts box won't be 
of much help in this case because you have 
to make sure, before using any part, that no 
smaller one is available. Be sure to specify 
X-watt fixed resistors, and get the smallest 
paper tubular condensers you can. They 
don’t have to be rated higher than 200 volts 
as they won't have anything over 70 volts 
to cope with. Mica condensers don’t have 
to be any larger than 7/16” by 11/16”. You 
may find a volume control even smaller than 


the one used here, as some new midget 
units have recently been announced. 

The midget two-gang tuning condenser 
measures only 1%” behind the panel; this 
one has a cut-plate section to tune the oscil- 
lator of the IR5 converter tube, Should 
you be unable to find a midget condenser 
with an oscillator section, a small standard 
unit with two equal gangs can be used 
stead. In this case, however, a padder will 
have to be inserted in series with the ground 
lead of the oscillator coil, 

The oscillator coil itself should have an 
adjustable iron core. This makes it easier 
to align the two sections of the variable con- 
denser. Turn the core about three fourths of 
the way out of the coil; final adjustment can 
be made after the set is working. 

Probably the most important components 
in terms of size are the intermediate-fre- 
quency transformers and the loudspeal 
Your best bet in both cases is to try to picl 
up replacement parts for commercial per- 
sonal radios. Surplus permeability-tuned IF 
transformers also are available in the proper 
size, and some new IF” » to be had within 
the %” by %” by 2” dimensions of the ones I 
used. Slug-tuned IF’s, incidentally, have th 
additional advantage of broad-tuning, wh 
means that you can align the circuits 
without a signal generator. Those who have 
built superhets with ordinary IF transform- 
ers know what this can mean with limited 
equipment. Should you settle on surplus 
transformers, make sure that they are de- 
signed for the 456-ke. intermediate fre- 
quency. 

Both the output transformer and the 
speaker are replacement parts for midget 
sets. The speaker is of an oval shape, and 
its cone measures only 1%” by 24”. It's rated 
for 1 watt of output, which is ample for the 
set, 

When you get through with your pur- 
chases at the radio store, drop into a sta- 
tionery store and buy the cabinet. Just ask 
for an ordinary wooden file box of the extra- 
deep (6”) type, made to hold 500 3” by 5” 
cards, Don’t use a metal case if you hope 
to get reception with a loop antenna. The 
old cover is glued down and a new one 
sawed off near the back. Make another cut 
at the same time to reduce the over-all 
height of the box to 3%”. A X” plywood 
shelf is glued and nailed in 1%” above the 
bottom to provide a base for the chassis and 
a compartment for the batteries. The top 
of the case becomes the front of the radio. 


Poles. 


son the positive contact of the 
id between cardboard tube and 
asc, a split paper clip takes the other lead, 


These photos show the chassis layout 
used; some of the parts can be shifted 
around to suit your own design, but for 
short leads try to maintain the relative posi- 


and bend a %” leg along each of 
the shorter sides. The resulting chassis will 
measure 2%” by 5”. Since all the larger parts 
except the oscillator coil go on top of the 
chassis, this is the side to consider most care- 
fully. Spread the parts out as shown in one 
photo, and mark the position of each one 
carefully. The two-gang tuning condenser, 
four miniature-tube sockets, two IF trans- 
formers, volume control and switch, output 
transformer, small PM speaker, and the plate 
by-pass condenser for the 184 go above the 
chassis; all except the by-pass condenser 
need separate house room on the small plate. 

While you have to allow room for the vol- 
ume control and switch, you won't be able 
to mount them on the chassis. For this you 
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Compact but not overcrowded, the chassis top 
has little waste space. Note the midget output 


need a front panel—a 3” aluminum square 
bolted to the chassis, Drill a hole through 
the same panel to clear the shaft of the tun- 
ing condenser. 

Leave the wiring of the loop antenna and 


transformer next to the speaker, which is a 
miniature 2k" PM that has an oval-shaped cone. 


the batteries for the last. Begin with the 
connections to the 1R5 converter stage, then 
go on to the IF stage and the 1U4 RF pen- 
tode. N e the connections to the 
rad of follow- 


PARTS LIST 


R10: 200. ohms 
itieal within 5. 


(This value ts 


All paber condensers 200 volts 


Cr APR: Stidget tw 


toning 


‘condenser with cut-plate 


2°65, C8: “JOOL- mtd. mica 
3: G4! Co: O1-mig. paper 
G2: Simfa.. 150-volk electrolytic. 


&7, Cio, Cit 


(005-mid. paper. 
Ei: Loop antenna 


‘and’ panel, mise. hardware 
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No rat's nest, the underside of the chassis is 
no tougher to wire than many larger sets. How- 


ing the usual sequence right through, it may 
be better to stop at this point and commence 
wiring the speaker. Work backward from 
here to the pentode portion of the 185, The 
network of resistors and condensers that go 
to the grid, screen and plate of this tube and 
to the grid of the 184 output tube are the 
last of the small parts to be connected. This 
wiring sequence isn’t essential, but it will 
help you find soldering room. 

Headphones aren’t necessary with this set 
but there are times when you will find them 
handy, so an optional phone jack is shown 
in the diagram. The jack to use is a normal- 
ly closed unit that completes the loudspeaker 
circuit when the phones are not being used. 
Plugging in the phones automatically breaks 
the connection to the speaker. 

For noisy spots, weak stations, or private 
listening, earphones are nice extra equip- 
ment, But if you should decide to pass them 
by, all you have to do is omit the portion 
shown by broken lines and connect the two 
wires marked “x” in the schematic drawing. 

Drill a hole through the rear flange of 
the chassis and insert a rubber grommet. 
Through it you can bring four leads—pre- 
ferably color coded—to the batteries. The 
coding is only to help you until the connec- 
tions are made, since two of the leads are 
soldered to a standard, polarized clip that 
is used on 67%-volt batteries, The wire going 
to the positive (center) terminal of the flash- 
light cell is soldered to a grid-cap clip. For 
the negative connection a paper fastener is 


uence will help to 


ever, a planned wiring seq 
prevent you from getting badly in your own way. 


soldered to the lead and inserted between 
the metal shell of the battery and its card- 
board sleeve. Cells of the sleeveless type 
will require a different connection. 

When the chassis is completely wired, 
connect the batteries and loop antenna and 
tune the circuits for maximum volume and 
sensitivity. Start with the secondary of 1F2, 
and work back to the primary of IF 1. Bring 
in a station at the high end of the dial (with 
the tuning-condenser plates out of mesh) 
and adjust the mers on the side of the 
variable condenser. Take care of the oscilla- 
tor trimmer first. 

You'll find that you can strengthen weak 
stations a little by opening the back cover 
and allowing the antenna to swing about 
two or three inches away from the metal 
chassis. END 


in the phones automatically cuts off 
fer. Phones are good in noisy locations. 


Pluggin; 
the sj 
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 Recharger Peps Up 
Flashlight Cells 


New life can be pumped into weak cells an av- 


erage of fifteen times before they are worn out. 
‘AN you really recharge dry cells? And 
does it pay? The answers are, respec- 
tively, an emphatic yes and a temperate 
maybe. 

To take the second point first, it would 
plainly not be sensible to lay out the $9 or 
$10 for the parts of this charger if you only 
use a handful of 10-cent cells a year. But 
if your home keeps three or four flashlights 
in use, or if your portable radio or bike 
lights show a hungry appetite for dry cells, 
this charger may indeed be worth while. 
Heavy users of batteries—press photogra- 
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phers, theater managers, repairmen, per- 
sons using hearing aids—may find that a 
charger can pay for itself fast. 

In figuring the economics of it, don’t be 
put off by the cost figure quoted. The device 
shown was built entirely from store-bought 
parts, and assembled with an eye to looks, 
If you have a fair-sized scrap box, and if 
you can dispense with a slope-front cabinet, 
you can probably halve the cost at least. 

The charger pictured works off a 115-volt 
AC line and handles any size dry cell, flash- 
light cell, and radio A or C battery up to 
6 volts. It is not designed for multiple-cell 
B batteries of comparatively high voltage. 

For a transformer I used a standard un 
versal output transformer (a Stancor A-3852). 
It’s considerably cheaper than a 10-volt 
filament transformer and serves just as well, 
delivering 9.5 volts between the Nos. 3 and 
4 lugs on the secondary or voice-coil wind- 
ing. The primary is centertapped, and the 
input is between either lead and the center- 
tap, the other lead being cut back and taped. 

Many other transformers will do, of course, 
but don’t try to use one of the smaller door- 
bell types. The chances are that the voltage 
after rectification will be insufficient. 

The rest of the components are also com- 
monplace. A small 100-ma. selenium recti- 
fier of the kind found in many new AC-DC 
radios is used, and costs less than a dollar. 
With 9.5 volts input, the rectified output is 
about 6 volts without load. 

‘Adjustment of the charging rate, which 
must be varied according to the size of the 
cell, is accomplished through the 750-ohm 
wire-wound potentiometer. A cheap mil 
ammeter, costing about $1.50, can be con- 
sidered a must to allow this adjustment. 
Less essential but still highly convenient is 
a low-reading DC voltmeter to measure cells 
before and after charging. 

Assemble the circuit in any convenient 
chassis, cabinet, or box, being careful to 
follow polarity of the leads. In the charger 
shown I punched two large holes in the 
top and rigged up a mounting to take two 
D-size cells at once, using a pair of grid 
caps as clips for the positive leads. A set 
of jacks and plugs permits running wires to 
other dry cells to be charged. 

Considerable experimenting with recharg- 
ing dry cells stands back of the following 
rules: Don’t try to recharge cells with bulged 
or corroded cases. Don’t try to recharge any 
that have been out of use for a year or 
more. Don't try to recharge cells that have 


Stiff fiber strips, left, are spaced out on two 
long 8-32 screws to hold D-size cells that are 


Rear view shows simplicity of construction, An 
inexpensive output transformer supplies power 


charged. Right, cushioned feet hold the cabinet. 


dropped below about two thirds of their 
original voltage. Don’t put a recharged cell 
into immediate use, but let it rest for a day 
first to lose any temporary oyervoltage. 

Unlike storage batteries, dry cells seem 
to have a more or less fixed charging time— 
around 22 hours. After approximately this 
period on charge the current flow goes up 
sharply and the cell should be removed. 
Here is the preferred charging rate for dif- 
ferent cells: 


SIZE OF CELL CURRENT IN MA. 


No. 6 dry cell 15-25 
D cell 10-15 
C cell 7-15 
AA cell (penlite) 5-10 


One rule to keep in mind is to hold the 
current down so that the cells never feel 
warm to the touch, 


¢ErY 


Hearing-Aid B’s Recharged 
* Users of this device for recharging hear- 
ing-aid B batteries charge one battery while 
using the other. Each morning the batteries 
are exchanged. Made by the Shelby Instru- 
ment Co., of Long Beach, Calif., the charger 
retails for $10. The maker claims it gives up 
to 75 percent longer battery life, and uses 
about 5 cents worth of electricity a month. 


to the small selenium rectifier shown at right. 


You'll find a considerable variation from 
cell to cell. Some will come up nicely; 
others of the same make, age, and previous 
condition of servitude will be reluctant per- 
formers. Occasionally one will respond 
poorly the first few times it’s charged but 
will later behave better, taking repeated 
charges. A cell in good condition can gen- 
erally be recharged fifteen times or more. 

If you're interested in theory, it has been 
found experimentally that discharged cells 
contain manganese oxide in the depolarizer. 
Since this substance is originally manganese 
dioxide, it seems likely that one result of dis- 
charging is to convert this dioxide into mon- 
oxide, The process is reversible; recharging 
seems to convert it back to dioxide, thus 
revitalizing the cell.—Arthur C. Miller, 


Manhattan, N.Y. 


Hearing-Aid A’s Recharged 


Ape to handle any type of A batteries 
used in hearing aids, this charger is said to 
cut A battery costs from $5 to 50 cents a 
month. Made by Mecon Products, Inc., of 
Los Angeles, and selling for $12.95, it draws 
about 8 cents worth of current a month. 
Given proper care, each battery can be 
charged 10 times or more, the maker asserts, 
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Pre-Amp Boosts TV Pickup. 
Television-set owners who are receiving poor 
video signals due either to location or set 
characteristics may benefit from the use of 
a wide-band pre-amplifier. The model above 
uses two 6AK5 tubes and has a selenium 
rectifier. In some areas it may eliminate the 
need for an outdoor antenna. Vision Re- 
search Laboratories, Richmond Hill, N. Y., 
makes the booster. It sells for about $27. 


iE 


Resistors Show Up in Plastic. A kit of 
40 assorted carbon resistors is marketed by Conti- 
nental Carbon Inc., Cleveland, in a clear plastic box. 
The transparent case helps the experimenter or 
serviceman keep tabs on the sizes still on hand and 
also makes any particular item easy to locate. The 
hinged-cover boxes can, of course, be reused as 
small-parts containers. Various values from 100 ohms 
to 10 meg. are included in the standard kits. 


Sound-Level Me- 
ter. A pocket-size noise 
meter enables engineers 
and technicians to check 
locations and installations 
where noise level is a fac- 
tor, Said to be as accurate 
as meters weighing 20 to 
30 times as much, this 
miniature, 2-Ib. device 
should help in the place- 
ment of microphones and 
loudspeakers for public- 
address systems, inter- 
coms, and the like. Sounds 
Bee picked up by the micro- 


sl 0? 
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Strip Rectifiers Save Space. Se- 
lenium rectifiers are now being manufac- 
tured in wafer-thin strips consisting of four 
rectifying elements. They can be mounted 
on the wall of a chassis or bent around cor- 
ners. Strip construction is said to speed heat 
dissipation, making for cooler operation, and 
the reduced number of elements (four in- 
stead of the usual five or six) cuts voltage 
drop across the rectifier. Where higher out- 
puts are needed, the half-wave units can be 
combined in conventional full-wave and volt- 
age-doubler circuits, 


phone in the head of the instrument are con- 
verted into readings on a decibel meter at 
the base. Hermon Hosmer Scott, Inc., Cam- 
bridge, Mass., is the maker, 


Rayon Bike Tire Announced 


A NEw white-sidewall bicycle tire, using 
rayon instead of conventional fabrics, is an- 
nounced by the Firestone Tire and Rubber 
Co., Akron, Ohio. According to Firestone 
engineers, tests show it has twice the usual 
strength to resist impacts and bruises, and 
that rayon doubles the mileage life of the 
tire. 


Wood Finish Comes in Kit Form 


suinc kits, containing all ne 
essary materials and step-by-step instruc- 
i are offered to craftsmen by Gaston 
inishes, Bloomington, Ind. Each kit in- 
cludes stain, filler, sealer, and lacquer, var- 
nish, or enamel in various colors. Also i 
cluded is a wood panel showing each opera- 
tion from the raw wood to the rubbed finish. 
Printed instructions correspond to the steps 
on the panel. Each package contains the 
proper grade of sandpaper: and steel wool. 


SYS 


Photo Meter Checks Circuits 


Puoro-ELECTHIC exposure meters may be 
used to e rough comparison tests of elec- 
trical circuits. In the above photo, the meter 
is being used to check the relative resistance 
in the windings of a fan motor. The winding 
is connected to a 115-volt outlet through a 
60-watt lamp. A light-colored card reflects 
light from the lamp to the meter. With the 
motor coils shorted out, the distance be- 
tween the lamp and reflector is adjusted un- 
til the meter hand reaches the center of the 
scale. Then the coils are cut into the circuit 
‘one at a time and the position of the meter 
hand noted. By comparing the various read- 
ings, an idea of the motor coil resistance: 
can be obtained. A shorted winding will 
produce a reading near that of the lamp at 
full brilliane The meter should not be 
moved between readings.—Walter E. Burton, 
Akron, Ohio. 


Quarter-Round Conceals Wires 

F As sown in the 
sketch at left, low- 
voltage bell wires may 
be concealed behind 
quarter-round  mold- 
ing. The back of the 
molding must be 
chamfered to make 
room for the wires. Then the molding is 
nailed or even glued in place. At corners, 
the molding can be mit 


50 


wat — 
‘QUARTER-ROUND 
MOLONG 


Tria OR BASEBOARD 
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New Chain Saw Is Fast Cutter 


Licirvess and power are combined in 
this new Disston chain saw, which is de- 
signed specifically for one-man operati 
Weighing only 37 Ib, dry, it has a 
engine and a blade that extends 18”. 

Intended for use in felling, buckin; 
limbing, the saw operates equally well right 
side up, on its side, inverted, and on end. 
The one-cylinder, two-cycle engine has a 
clutch, mufler, air cleaner, and sealed mag- 
neto system. Starting is by means of a 
self-rewinding, permanently attached cable. 

As shown below, engine controls are cen- 
tralized for safety around a pistol-grip han- 
dle. List price of the saw is $389.50. 
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Coffee Cans Make Parts Rack 


A compact cabinet for storing small parts 
by the workbench may be made from a few 
1-Ib, coffee cans and some scraps of ¥” ply- 
wood. Cut off the cans 2” above the base, 
saving the scrap for use as compartment 
separators. The latter are trimmed to size 
and soldered in place. Seven half-round, 
alf-rectangular pieces of plywood, spaced 

pieces and side strips, form the cabi- 
net itself.—W, H. nfield, Reno, Nev. 


Hinge Locks Sliding Window 


Automatic locking of the horizontally 
sliding type of window often found in sum- 
mer camps can be achieved with a common 
strap hinge. The end of one leaf is ground 
or filed to a sharp point, and the other leaf 
is screwed to the side of the window.— 
Marion L. Rhodes, Knightstown, Ind. 


Are Method of Finding Seale 
Dimensions Cuts Mathematies 
Given any single dimension, here’s a sim- “ 
ple method by which modelmakers’ and Ode ore 9610 cate G35) 
draftsmen can quickly arrive at accurate 
scale sizes with little effort. For instance, if 
you're working from’ photos of a locomotive, 
all you'd need to know is one actual meas- 
urement, perhaps the stack height. You 
must of course avoid scaling lines of a pic- 
ture that are foreshortened by perspective. 
Or suppose you have the front elevation 
of a house that is drawn to scale, but on 
which only a few chief dimensions appear. 
Begin by drawing a line A-A (Fig. 1). 
Then along this measure to scale the largest 
dimension you can find, 9’6” in this instance, 
In X” scale this measures 2%” on line A-A. 
Now set your dividers to the 9’6” space on 
the drawing (Fig. 2) and with this setting 


. SET, DIVIDERS TO 
3 10° Os 6" DIMENSION ON 


swing an arc from the measured point on ser owivers on 
A-A (Fig. 3). Next draw line A-B tangent ese 


to the arc. This is the base from which you 
determine other dimensions. 

You can check the method by setting the Oswing rs WAL ARCS 
dividers on another dimensioned part (Fig. mM ACA UNTIL 
5). Then try them on line A-A until the are ‘B 
just touches A-B (Fig. 6). Measure from 
the apex of the triangle to the point on line 
ind you'll find it's 15/ 16” (Fig. 7). In Oo! ak 
scale, this is 310”, the window height MEASURE ON AA FoR 
given in Fig. 1.—Herbert Pfister, Bronx, N.Y. eee 


S37] 


~~ Oil Soaking Cleans Wood Rasp 
Woon particles that have accumulated in 


| a rasp may be cleaned out by soaking it for 
several hours in turpentine or lubricating 
oil. This will soften the dust, which may 
then be removed with a file card or a file 
brush.—Paul H. Graham, Manchester, N, H. 


5) O print chips Fall into Can st 


Wuen it’s necessary 
to, bore a hole over- 
New Leck Bees Three debe head, a tin can placed 

A roratinc cylinder permits a new Yale — over the bit will catch 
& Towne lock to be adapted to any one of _ the falling debris and 
three purposes. If you wish, it can be in- keep dust from your 
stalled as a drawer lock, with the bolt mov- eyes. Punch a hole in 
ing vertically. Should you need a cabinet or the bottom of the can 
cupboard lock, a small catch may be re- and slip it over the bit. 
leased with a screwdriver or other simple ‘A light spring will 
tool and the cylinder rotated so that the bolt keep the can from tip- 
will move horizontally in either right or left-_ ping.—Benj. Nielsen, 
hand doors. Aurora, Neb. 
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One drop of water was the spark that set off 
this fire, The burning material is a mixture 


Ordinarily water helps to put out a 
fire, but in the field of chemistry 
the unexpected frequently happens. 


By Kenneth M. Swezey 


‘HERE are many stunts that can be done 

with water, but you'd hardly expect it 
to start a fire. Yet in chemistry you can find 
cases where a single drop serves as the 
spark to set off a spectacular bit of smoke 
and flame. 

Tt does this by acting as a catalyst. This 
means that the water promotes a reaction be- 
tween other substances without itself becom- 
ing chemically involved. When absolutely 
dry, certain materials react only feebly or not 
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of iodine crystals and powdered aluminum, In 
the absense of water, ir woulda't have burned. 


at all with each other. In the presence of a 
trace of moisture, they react violently. 

Here's an example: 

In a nonmetallic container, thoroughly 
mix 2 cc. volumes of powdered aluminum 
and iodine crystals. Don't get the crystals 
on your hands or metals, for this material is 
corrosive. Put the mixture in the center of 
an asbestos pad, and place this in turn on 
the bottom of an upturned pie tin. 

Also spread out several thicknesses of 
newspapers under the pie tin. Otherwise, 
condensed iodine fumes may stain the table. 
The vapors that will be produced are very 
irritating, and the experiment must be per- 
formed in a well-ventilated spot. 

When you're all set, make a little depres- 


Water dissolves nearly 700 times its own bulk 


of ammonia gas, Here's a demonstration. A few 


Writing done with hydrated cobalt chloride 
is invisible while it's wet. But dry it and 


sion in the mound of iodine and aluminum. 
‘Add just a drop of water and stand back. 

Within a few seconds the mixture, cata- 
lyzed by water, will begin to react. At first 
little streams of violet-red iodine will creep 
down the mound. Then suddenly the mix- 
ture will burst into flame, accompanied by 
dense smoke in considerable volume. 

The chemical symbol for water, H,O, is 
almost as familiar to the ordinary person as 
the common name for the substance it rep- 
resents, And rightly so, for ordinary water 
is a chemical compound of first importance. 

To the chemist, perhaps the most useful 
property of water is its ability as a solvent. 
You're familiar with the way it dissolves 
solids and other liquids, 


drops of water absorb the ammonia in the jug. 


Greater pressure inside inflates the balloon. 


ids out as a vivid blue. Water 
compounds to form hydrates. 


the writis 
unites with m: 


But did you know that, at room tempera- 
ture, it can dissolve nearly its own volume 
of carbon dioxide (soda-water gas), 50 
times its own volume of sulphur dioxide, 400 
times of hydrogen chloride, and nearly 700 
times its own bulk of ammonia? 

You can easily demonstrate the astonish- 
ing ability of water in dissolving ammonia. 

Put a toy balloon into a 1-gal. glass jug, 
inflate it slightly with a glass or rubber tube, 
and seal it with a rubber band. Then turn 
the jug upside down and fill it with am- 
monia gas. 

To generate the ammonia, place a few 
grams of sodium hydroxide in the bottom 
of a small flask, fit the flask with a two-hole 
stopper, and pass the stem of a dropping 
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Water forms acids when it reacts with oxides 
of nonmetals, bases when it reacts with the 
oxides of metals. You can use the setup above 
as explained in the text to demonstrate this. 


funnel through one hole. Put a delivery tube 
in the other hole, leading it to the mouth 
of the upside-down jug. Then let concen- 
trated ammonium hydroxide fall drop by 
drop on the sodium hydroxide. 

When the jug is full of ammonia (evi- 
denced by a strong smell of the gas coming 
from the neck) turn it upright. Close the 
jug quickly with a stopper through which 
has been pushed a medicine dropper full 
of water. 

Now squeeze the bulb of the dropper. 
Practically at once a good part of the am- 
monia in the jug will dissolve in the few 
drops of water. This will make a sharp re- 
duction in the gas pressure in the jug. Be- 
cause the pressure inside the balloon is now 
much greater than the pressure outside, the 
balloon will blow up to many times its orig- 
inal size. 

‘Water is an extremely stable compound, 
but it often reacts chemically with other 
substances that it touches. An amateur 
chemist should learn to distinguish between 
cases where water enters into a true chem- 
ical combination and those where it is mere- 
ly a mechanical accessory. 

In one of the most familiar instances of 
chemical combination, water unites with cer- 
tain compounds to form still more com- 
plex compounds called hydrates. Chemical- 
ly speaking, a hydrate is identical with the 
dry substance except that each molecule con- 
tains a definite number of water molecules. 
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Physically, however, the substances may 
appear different. For instance, hydrated cop- 
per sulphate crystals are blue. Anhydrous, 
or dry, copper sulphate on the other hand is 
almost white. Hydrated cobalt chloride is 
pink, but the anhydrous form is blue. 

The color-changing characteristic of cobalt 
chloride is often put to use, You may per- 
haps have come across such uses in cloth 
flowers or trick dresses that become alter- 
nately blue and pink with changes in air 
moisture. 

Cloth may be easily prepared for such 
purposes simply by dipping it into a rather 
strong solution of cobalt chloride. If the 
cloth is then dried over heat, it will be a 
brilliant blue. Merely breathe on it, how- 
ever, and it will magically turn pink, 

One form of invisible ink may be made by 
using a more dilute solution of cobalt chlo- 
ride. Unless thoroughly dried, writing done 
with this solution will remain invisible. 
Heat it, however, and it may be easily read. 

Humidity indicators that change color 
also make use of cobalt chloride. 

In some cases, water reacts to form com- 
pletely new substances, With the oxides of 
metals, for instance, it forms bases; with 
the oxides of nonmetals, it forms acids. 

To show this double nature, fill two beak- 
ers with water and add a drop of phenol- 
phthalein test solution to each as an indi- 
cator. This indicator turns pink when the 
solution is basic, but remains water-white 
when it is acid or neutral. 

‘Add a drop of ammonium hydroxide to 
one of the beakers to make the solution 
slightly basic and turn it pink. To the other 
add a few grains of calcium oxide (quick 
lime). This solution will immediately be- 
come colored, indicating that the neutral 
calcium oxide has changed to calcium hy- 
droxide (slaked lime), a base. 

Now make some sulphur dioxide gas with 
a generator similar to that used previously 
for the ammonia. Put a solution of sodium 
bisulphite in the flask and a little concen- 
trated sulphuric acid in the dropping funnel. 

the sulphur dioxide gas bubble 
through the slightly basic water in the first 
beaker used in the present experiment. 
After a few minutes, the pink will disappear, 
proving that the ammonium hydroxide has 
been neutralized by an acid produced by 
the reaction of water with sulphur dioxide. 
This is sulphurous acid, an unstable com- 
pound that’s responsible for the bleaching 
power of sulphur dioxide, END 


Visual Guide Aligns Pui 


‘As corers know, a putter must be lined 
up squarely if you expect to sink a putt. But 
alignment is not always easy. Here’s a vis- 
ual aid for practice putting, made by Crit- 
tenden Associates, Chicago. At right angles 
to the line of travel are contrasting white 
and black lines. When the putter head 
moves back and forth over this, it’s claimed 
that any misalignment is quickly noticed, 


Packs Up for Carrying 


nywhere are a cinch with a new 
portable charcoal grill and broiler intro- 
duced by Torngren Stainless Steel Products, 
Inc., Somerville, Mas: 

When packed, the 7-Ib. grill tucks away 
in a space only 7” by 13” by 13”. Inside 
the case there’s ample room for a generous 
supply of charcoal. A catch prevents acci- 
dental opening of the lid. 

At the picnic grounds, it be set up 
in a few seconds. Unpack the parts, invert 
the body of the case, and insert the three 
legs in the slots that are provided. Fit’on 
the cone-shaped burner, install the grate, 
and you're ready to fire up. 


Tool Tray Has Hinged Handle 


Tuene’s no handle in the way when you 
want to remove tools from this tray. Set 
down the tray after carrying it to the work- 
ing area, and the hinges allow the handle to 
drop against one side. Two short lengths 
of furnace chain limit the travel of the han- 
dle.—Asher Wolfe, Bloomsburg, Pa. 


‘SPOON FOR BASS 
AND PIKE 


BEVERAGE 
CAN OPENER, 


CLOTHESPIN 
BASS BAIT 


BASS BUG 
(MADE FROM A 
PIPE CLEANER) 


Odds and Ends Lure Fish 


Ir you’p like to spend an evening or two 
experimenting with homemade fishing lures, 
you may be surprised at how you can both 
save cash and catch fish. The ones above 
may not be as fancy as those you can buy, 
but each has proved its worth on the line. 

‘As you'll note from the drawing, all the 
lures call only for common materials. At 
least two can be made in a few minutes for 
emergency use. Cut the minnow from tin- 
can stock.—R. A. Jenkins,,Los Angeles. 
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a 
CROPPIE AND 
PERCH MINNOW 
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WIRE PULLED 
THROUGH HOLE 


REPLACEMENT 
TIRE 


TEMPORARY 
INSULATED GRIP IN 
ELECTRIC FENCE 


HOSE INSULATOR 


FLEXIBLE 
COUPLING 


SHOULDER PAD FOR 
FRUIT-PICKING PAIL 


Fourteen Uses for Old Garden Hose 


Ir you've bought some sleek new garden 
hose, don’t be too quick to throw out the 
leaky old hose. Suggested above are some 
general applications, and you'll find plenty 
of others. If you have to slit a length, as in 


Cheese Box Makes Brush Rack 


‘Test tubes set in holes bored in one side 
of a cheese box are ready holders for small 
brushes. Use pins to keep the bristles off 
the bottom, and add a small amount of tur- 
pentine to each tube to keep the bristles 
soft. The box may be screwed to a wall or 
cabinet.—Victor H. Lamoy, Upper Jay, N.Y. 


238 oputar science 


getting it on a pail handle, a linoleum knife 
does the job nicely. Cement the hose on 
hardwood dowels in making window-lock 
cams or miniature toy wheels.—Ralph S. 
Wilkes, Keuka Park, N.Y. 


pins Kebp) 
BRISTLES 
OFF 

‘TEST TUBES ‘TURPENTINE 


segl 


Painted “Flagstones” Brighten ha or Patio 


Wrrn a few cans of enamel, any cement 
floor can be painted to simulate flagstones. 
Use paint suitable for cement. 
grease and dirt from the floor with 
a solution of one part muriatic acid and 
three parts water. Wear rubber gloves and 
apply it with a mop or broom. After the acid 
has stopped bubbling, in 20 or 30 minutes, 
wash the floor with a hose. 

Select two colors of paint that somewhat 
resemble natural stone, I used brick red 
and sandstone. Paint the “stones” in irregu- 
lar sizes and shapes, leaving a 1” band be- 
tween each, After two coats have been 
applied to the “stones,” paint the bands a 
French gray. Then cover the entire floor 
with two coats of high-grade spar varnish. 
—Jack W. Jennings, Kansas City, Mo. 


Boats with heavy oars can be rowed more 
easily if you attach a screen-door spring to 
each of the oars as illustrated. The springs 
support part of the weight of the blade on 
the return stroke. 

Insert a screw eye under each oar adjoin- 
ing the grip. Attach one end of the spring 
to this. The other end may be anchored in 
one of several ways. Perhaps the simplest 
is another screw eye placed just under the 
oarlock. A piece of heavy wire also might 


shape, 
hole drilled mear the edge of 
a large washer around the oarlock.—Ralph S. 
Wilkes, Elbridge, N.Y. 


DRAFTEMAN'S 


PO SO mice 


GOUGE CHISEL 


You Can’t Forget the Goggles 


Ir you sometimes forget to wear protec- 
tive goggles while using a grinding wheel, 
here's a hint that will force you to remem- 
ber them. 

Over the switch mount a 2” by 2” by 6” 
wood box. Anchor it by drilling holes in the 
grinder base and inserting two small bolts. 
Place a hinged lid on the box and keep your 
goggles there. You then can’t reach the 
switch unless you first remove the goggles.— 
W. H. Grant, Pleasant Valley, Iowa. 


Carving Tool Made from Pen 


Crartsmen who carve miniature models 
frequently e difficulty locating steel 
gouges and chiscls sufficiently delicate for 
the work. I've found that excellent tools can 
be made from lettering pens. 

Mount the pen in a hollow hardwood 
dowel with the point inward, anchoring it 
with a plug glued in place. Taper the tool 
end of the holder. Sharpen the edge of the 
point and grind it to the desired shape.— 
K. T. Fowler, Evanston, Ill. 
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Tractor Built Like Tricycle 


So cLoseLy spaced are the front wheels 
that this lightweight tractor has tricycle-like 
maneuverability, turning easily in its own 
length. The front-mounted, air-cooled, 5-hp. 
gas engine provides dead weight for extra 
traction, while one or two 50-Ib. weights may 
be fitted to each rear wheel. Spacing of the 
rear wheels is adjustable, from 38” to 72”, 
and one rear wheel. may be set to roll on a 
lower plane than the other. Tool-bar control 
is simplified by heavy coil springs. More 
springs for heavier tools may be added to 
the 725-lb, tractor. The Ridemaster ® is 
manufactured by the Bolens Products Divi- 
sion of the Food Machinery Corp., of Port 
Washington, Wis, 


Hook 


FLAT IRON: 
ees 


Two Ways to Stop Pail Upsets 

Caves, colts, and other young stock often 
upset their pails when feeding or drinking. 
Two methods of permitting the stock to be 
self-fed, yet guarding against upsets, are 
shown above. At the left, a piece of iron— 
bent as shown—is welded or soldered to the 
bucket, allowing it to be hooked on a fence 
or gate. At right, a flat piece of iron with 
one end sharpened is joined to a pail. The 
spike is forced into the ground at feeding 
time, holding the pail upright—Victor H. 
Lamoy, Upper Jay, N.Y. 


i Faucet Is Handy for Washers b6, > q 


A cup hook screwed into the wall near an outdoor 
faucet is convenient for hanging spare garden-hose wash- 
ers. Those extra washers also will remind you to check the 


washer as you unscrew the hose and, i 
move it.—Robert Hoppough, Waukegan, Ill. 
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it is loose, to re- 


Two-Ton Hoist Built by Farmer 


Eant Deanponrr, Hale, Mo., farmer, 
took a lot of kidding from neighbors when 
he built the gallows-like machine pictured at 
left, but the hoist quickly proved its useful- 
first jobs was pulling a 
ull from a cistern where 
it had fallen. Built of I-beams and channel 
iron, the 13’ hoist is one of the farmer's most 
valued pieces of equipment. With it he lifts 
hay racks onto wagons, raises tractors for 
repairs, yanks out posts imbedded in con- 
crete, and hauls damaged farm equipment 
to his repair shop. The hoist, mounted on 
Ford V-8 wheels, is pulled by truck or 
tractor.—Harold Severson, Kenyon, Minn. 


produci"é KODAK TOURIST CAMERA 


ue with NEW built-in picture-taki 


Here's the very latest thing in folding cameras—newly 


designed, smartly styled, and equipped to help you get 
@ better picture on every shot. 
Check the exclusive picture-taking 
aids built right into the camera 
‘and see why it’s the finest 
folding camera at the 
price. Camera, $61.50 
plus tax; Field Case, $10; 
Kodak Flasholder, $9.50 
plus tax... At your 
Kodak dealer's. 
Eastman Kodak Company 
Rochester 4, N. Y. 


(Prices subject to change 
without notice) 


“Kodak” 
is @ trade-mark 


A—Bracket takes accessory range finder (C—Built-in view finder permits rapid framing 


B—Bed shutter re! gives steady contro! D-—stiding computer simplifies exposures 


G— Accepts Kodak Combination 
Lens Attachments, Series VI 


E—synchronized Flash Kedamatic 
Shutter—1/200 

H_—Uses Kodak 620 Films, gives 
244 344 black-and-white snaps, 
2%4 x 446 Kodacolor Prints 


F—Depth-of-feld scale etched on 


Jons mount 


serremacr 1948 241 


ssn ov oo, ses arn ene FE PLYMOUTH 
or Roomy, Pillowed Riding Ease 


The big, roomy Plymouth 
won't knock your hat off. And 
even for the lanky, there's 
legroom to spare. 

‘This low-priced car is engi- 
neered to give you extra inches 
where inches do the most 
good. But Plymouth’s great 
ride comes from more than 
space to move around in. It's 
an Air-Pillow Ride—comfort 
built into mile after mile. 

Scats are chair-height—so a 
man can sit up like a man. 
And you literally ride on air 
when you ride on Airfoam 
Seat Cushions, available on 
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Special De Luxe Plymouths 
at moderate additional cost. 
Millions of tiny air pillows give 
to your slightest body pres- 
sure, mold themselves to you 
for restful support. 

You ride between the axles, 
not over them. That's a com- 
fort difference. Bigger, fatter 
Super-Cushion Tires, standard 
equipment on Plymouth, soak 


up road shocks from sides and 
below. The longest wheelbase 
in its price field makes for a 
still more level ride. 

These are only a few of the 
dozen and more Plymouth fea- 
tures that speak up for a great 
ride—and a great car. ‘There 
is a difference in low-priced 
cars, and Plymouth makes the 
difference. 


PLYMOUTH BUILDS GREAT CARS . . . GOOD SERVICE 
KEEPS THEM GREAT. Your nearby Plymouth dealer will 
provide the service and factory-engincered parts to keep 
your present car in good condition while you're waiting 
for your new Plymouth. PLYMOUTH Division of 
CHRYSLER CORPORATION, Detroit $1, Michigan 


A email section of the surface of 
an average car magnified 20 
times. The left side is shown 
still covered with Traffic Film. 
‘The right side has been cleaned 
with Du Pont NO. 7 POLISH 


Especially 
FOR NEW CARS! 


Here's a wax-polish 


looking new. 


DU PONT SPEEDY WAX 


Contains “stroke saving” methyl cellulose 


Here’s a polish that turns a chore into a 
pleasure! It saves time, saves work! Du Pont 
NO. 7 POLISH is made by a patented for- 
mula . . . loosens dirt and grime quickly . . . 
cleans up fast, leaving a dry, brilliant shine, 
Next time your car needs a cleaning, use 
NO. 7 POLISH, the short-cut to car beauty! 


BETTER THINGS FOR BETTER LIVING 
+++ THROUGH CHEMISTRY 
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“Hand? Holds Fishing Rod 


A new rod-and-reel anchor, shown above, 
lets a fisherman doze while waiting for a 
bite. The holder is molded of tough, flexible 
plastic over a brass bushing that screws onto 
a metal mast 23 inches long. While the rod 
lies in a trough, springlike prongs grip the 
reel, The device is made by Allegheny Mold 
& Die Co., of Oakmont, Pa. 
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Tent Rides on Truck 


Hene’s a way to turn a pickup truck into a 
mobile bunkhouse for camping trips. The 
Sportsman's Top ®, shown installed, consists 
of waterproof-canvas walls and roof over an 
aluminum frame. After assembly, it can be 
attached in 15 minutes by fastening only 
four bolts. The rear end has both a roll-up 
wall and a plastic screen to keep out insects. 
Box springs on legs make removable bunks 
over storage chests. 


New Net Weighs 12 Oz. 


Tuanxs mainly to its hollow aluminum 
handle, this sturdy new net for game fishing 
weighs just 12 ounces. Only 16% in. long 
when folded, it opens to 29% in. and can be 
extended to 39% in. Made by Stream-eze, 
Inc., of South Bend, Ind., it has a bail of 
Dowmetal ®, brass fittings, rubber hand- 
hold, and net of cotton or nylon, 


WOW THOUSANDS WHO NEVER RODE BEFORE CAN ENJOY MOTORCYCLING 


ON HIS NEW INDIAN SCOUT 
. 


now storring in 


‘A PARAMOUNT PICTURE 


MW LIGHTWECHTS 
REVOLUTIONIZE SPORT OF MOTORCYCLING 


A new sport is sweeping America—motorcycling! 
And Indian is enabling hundreds of thousands 
‘0 enjoy it by bringing out new lightweight 


models that anyoue, of any'age, caniride in com- COSTS LITTLE 10 OWN anp fe 

‘ort and safety. Years ahead in design, incorpo- SENSATIONAL 1 PERFORM, 

cating ideas never previously heard of in motor- YEARS ANEAD IW peg ANCE 
IGN. 


-ycles, the new Indian Arrow and Scout are truly 
volutionary. If you've never ridden a motor- 


-ycle, you don’t know what you're missing. See 
your Indian dealer today and find out! 


not own @ motorcycle 
‘over 16 Clunder 16 


—WORLD’S MOST MODERN MOTORCYCLES 1 
Dealer Inquiries Invited ! 
dian Motocycle Company * Springfield, Mass. | 


Here’s “before and after” 


GIVES TWICE THE 
SHINE IN 1s THE 
7ME! ) 
VY KEEPS COLORS 
(-eom FADING, 
——’ 


er makes dull cars 


Nothing equals wonderful 
Simoniz Kleener—for safely cleaning the finish and 
making cars look really ne ‘Anyone can do 

4 professional job of Simonizing without @ buffer— 
{ust inexpensive Simoniz and Simoniz 


ner for a “quickie 
slick-up"” or before applying 
Extremely dull cars 
Kleener. To protect the 
‘and make it lest longer— 

follow up with famous Simoniz! 


MOTORISTS WISE 


MAKES THE FINISH LAST LONGER 
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FREE Repair Ideas 


Send for YOUR free copy of the 40-page Smooth-On 
‘ing, money-saving repairs you can 
‘mail us a posteard, 


Choice of experts in 
every art and craft 
ane ‘A blade for every 


Changeabl Singly and 
in sets, 50¢ to $50.00. 
(Slightly higher in Canada.) 


Buy where you see this sign— 
At hobby, hardware, gift and dept. stores. 


X-acto Crescent Products Co., Inc., N.Y. 
In Canada, Handicraft Tools, Ltd., Toronto 


Reg. U.S, Pat, Of, 


America’s Favorite Spark Plug ? 
‘ A 


The American farmer subjects spark plugs to sustained “ng 
and severe service in all kinds of engines—car, truck, 
tractor and other power-driven farm equipment. 

‘As a result, he is a qualified spark plug expert. 
Dependable Champion—America's Favorite Spark Plug— 
is the overwhelming favorite of farmers everywhere. 
CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


FOLLOW THE EXPERTS 


DEMAND NEW DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen fo the CHAMPION ROLL CALL . . . Harry Wismer's fast sportscast every Friday night, over the ABC network 
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Keep Brushes like New 
V7 


At Paint, Hardware, Dept., and 5& 10c Stores 
Patent Cereals Co. Geneva, N.Y. 


A development by Nicholson, the Super-Shear 

curved tooth file that smooths as it roughs 
Practically two files in one! Its extremely sharp 
teeth are milled in an arc that is off-center in 
relation to the axis of the file. Thus, when used 
with the usual overlapping right-to-left stroke, 
the Super-Shear “smooths out its tracks as it goes. 
Longitudinal serrations help to keep the file cle 
of chips; to overcome “chatter” and the tendency 
to run off the work. 

Use Nicholson Super-Shear Files on the flat or 
convex surface of aluminum, brass, babbitt, bronze, 
copper, magnesium, cast iron, annealed tool steel; 
on plastics, hard rubber and hardwood. 

Unwavering uniformity is assured under the 
sweeping Nicholson guarantee of Twelve perfect 


| QUICK-RETURN SPIRAL 
SCREW DRIVER 


ice, the Super-Shear may be resharpened 
jow cost. Available through good hardware and 
industrial distribution houses. For free booklet, 
“File Filosophy,” write to: 


NICHOLSON FILE Co. 


Driver. Your weight and the 
> | spiral turns the screw without JP write tor ne 
blisters or fatigue. Quick- Ls Piel 
return spring in handle holds TEREE 


blade in slot and returns the 


i handle after every stroke. “YANKEE” TOOLS 
_ NICHOLSON pi 


i NORTH BROS. 
 FLLES 008 every eunrose MFG. CO. SA vw 1001 10x 
E 
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Philadelphia 33, Pa. S OF THE WORLD 


Paint out the dark spots with your flashlight 


+ sit’s a trick that every expert photog- 
rapher knows and uses, Your stationary 
lights are fine—but, no matter how many 
you use, they may leave dark, shadowed 
areas that show up on your finished pic- 
ture. Avoid these amateurish black-outs 
by moving your flashlight beam back and 
forth across the dark areas while you're 
making the exposure. Do it just as a 
painter would use a brush. And be sure to 
keep your flashlight powered with 
“Eveready” batteries. Powerful, depend- 
able, they outlast all other brands. 


*In general-purpose 4-ohm intermittent tests 


OUTLASTS ALL OTHER BRANDS! 


= ++. A little light on the subject of the dark room! 


Here’s where your flashlight’s handy, too! Wrap 2 or 3 
layers of dark green or red cellophane over your flas 
light lens and you have a safe portable light to use in 
your dark room. It won't 

streak film and it will help 
you to locate objects and to 
operate conveniently. 


Who thought up this test that takes the guesswork out of ey 
buying flashlight batteries? The American Standards Asso- 


ciation, no less! 


++. And this is the test that most closely 


abbroximates the average use you give batteries in your j 
own flashlight. Be bright tonight! Buy "Eveready"! y 
The trade-mark “Eveready” distinguishes products of r 4 
NATIONAL CARBON COMPANY, INC. > ! 
30 East 42nd Street, New York 17, N. Y. wt 
Unit of Union Carbide (Ha and Carbon Corporation 
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“And to think how we laughed when Vunior asked for 
a can of Weldwood Glue to build a model plane” 


When you want a wood-to-wood bond that will 
really hold... remember Weldwood Glue. It's quick WELDWOOD 
«++ €88Y 10 use... tremendously stron 
= rot-proof... and permanent. At hard PLASTIC RESIN GLUE 
ware stores, lumber = chain stores, in 15¢, 35¢, 
654, 95¢ and larger sizes. 


WITH MOLLY YOU CAN FASTEN ANYTHING 
* and do it quickly, neatly and safely. MOLLY will hold! 
rtures securely 10 floor, ceilings oF any hollow wall con- 
imple to install, all you need 
. Sold by leading hard- 
ware stores everywhere. 
Write for Free Descriptive Folder 


~ (MOLLY CORP. 


22 COURT STREET 
READING PA 


PLACE FIXTURE 
FITORE MOUNTED 


SEE IT! TRY IT! NEW LOWEST-PRICED WELDER 


paki 50 for World’s Easiest Welding 
“S10” For Repairing, Hardfacing Building Equipment 


$19.00 vaniewt 
Sa B87. '0 welds Arc sriking is now automatic, Th 


icant the elec, 
trode touches the work, “Lincwelders” exclusive “Arc Boost 
Hiss the'end of ae elecarode with an extra burw of welding cur 
Feat tg start the an tlectode wicking and bothersome 
Scratching formerly needed to net the atc satu 
deel for rorel power lines ond for wse on forms. Draws less than 37 
shen welding at 180 amps. Approved by power companies 
snd REA. Safe fo operate: Open circuit voltage never exceeds 32 volts 


lowest yrelder, Has many hizh quality features found only, 
in Lincola industrial welders. . yet sells for only $150 + 
‘cost of amy welder of its capaci 
Full details in Bul. 370. See your local Lincola Weldealer or 
write The Lincoln Electric Company, Dept. 313, Cleveland 1, 0. 
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eres Why New AUTO-LTE STA'FUL Battery 


HERE'S WHAT HAPPENS IN- 
SIDE AN ORDINARY BATTERY 


This battery is now full. 
Small liquid reserve gives 
battery plotes little protec- 
tion against damage ond 
loss of power if evapora- 
tion lowers liquid level, 


omar aTTERY 


a. 
yes 


HERE'S WHAT HAPPENS IN- 
SIDE AUTO-LITE “STA-FUL" 


The new “'Sto-ful” has more 
thon 3 times the liquid re- 
serve of ordinary botteries, 
Gives its plates added pro- 
tection. Battery lasts 
longer too! 


STAUL BATTERY 


SAX 
\ 


Plates ot the lef 
exposed and ino: 


Tune in Suspense, 


sy Equal Liquid Loss From Both Batteries ¢ =~ 


ful" Battery plates 

fully covered 
id becouse of 
thon 3 times 
greater liquid reserve. 


STAM BATTERY 


*In normal car uve 


AUTO-LITE BATTERY CORPORATION, Toledo 1, Ohio 
the Auto-tite Redio Show—Thursdays, 9:00 P.M.—ET. on CBS 
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a beauty treatment three 
other method. The cleaning solution, con- 
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trolled by a handle valve, is forced out 
through its magnesium head in a fine spray 
of dry The brush, mounted at the end 
of an 8-ft. flexible is driven by a X-hp. 
motor, The machine is made by Certified 
Equipment Co., of Cleveland. 


Arms Grip Brush, Razor 


You'Lt never have to grope around for 
your shaving equipment with the Mazwell 
Shave-King ®, shown at left. Patented lock- 
ing arms grip any size brush and razor and 
hold them ready to hand, The hollow base 
is a receptacle for used blades. 


Disk Drubs Phone Germs 


Swap a Safti-Khlor® disk in your tele- 
phone mouthpiece, say its makers, and you 
can stop worrying about germs there for the 
next four months. The flat plastic disk is said 
to kill 40 to 82 percent of pathogenic germs 
in a minute—without blocking your voice. 


Y NOW...UGHT 
WHEN YOU NEED iT! ¥ 


Ray-0-Vac LEAK PROOF batteries [am 
stay fresh for years ! 


(because theyre Sealed in steel!) 4 


uarantee: t¢ yo 
is by 


is 


Ask for Ray-O-Vac Leak Proofs 


Buy Opares ... Wey slay tresh 


in Reliability 


AC Spark Plugs are engineered to 
the equipment specifications of 
car and truck manufacturers—which 
explains why more than 50% 

of new cars and trucks leave 

the -factory equipped with 

AC plugs. AC’s give 
you wider Heat Range 
per plug—greater 
freedom from oil and 
oxide coatings—the 
utmost in spark plug 
reliability. 


FIRST IN SERVICE, TOO 

(GS our AC Jeter wil check 

nur spark pls tosee that 

They are of The right Heat 
Range. 


ai 
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‘The only portable spray painting 
outfit having 4 cylinders in space 
usually required for one. Paints 
buildings; refinishes automobiles; 


inflates tires; lubricates chassis 
and farm machinery. Does more 
‘work in an hour than hand brush- 
ing in day. Uniform pressure 
without pulsation. Ideal for home, farm, 


service station, machine shop and con 

tracting painter. Factory tested and 

guaranteed. 

© iF you does not sell Pressure 
direct for Immediate shipment. 


THE CAMPBELL-HAUSFELD CO. 
151 RAILROAD AVE. HARRISON, OHIO 


DUAL INTAKE MANIFOLDS for 
V8 FONDS AND. MERCURYS 
$4500 setces 

a5 : 
Corns ted Vict SH 
G07 Tent: tneensed Acceleration by 20% 
oie 
O Att DIXIE.WESTERN manifolds are 
rey ee Sr Bat 


ESTERN MANIFOLD CO. 
So se Angeles 43, Califor 


SAVE TIME, WORK, MONEY! 


SHAW 


and “PEPPY PAL” TRACTORS 


“Thesgragred walking or riding tractors are 
{seal for farm, rock garden, orchard, poultry 
farm. Operate on s few cents an hour. 
child ean handle them. 

50 DOZENS OF JOBS. Doth riding and walking 
Exetrageniy tore tm euete, arto, 
Low Factont pkices’ Boy direct or trove 
RIDING ‘TRACTORS. todels from 6 to 12% 
Epis: specie, ta 8 mise, fa plant 
Slerance, "Wander ectie arte Waleing 


Eosy ond 
Cheap te 
Operate 


CULTIVATE 


FREE 
snd today! 

Pisin 5709 FRONT ST. GALESBURG. KANS. 

EXEL 66SPs NORTH 4Tit ST. COLUMBUS, 0. 


5-IN-I 
DOES 


* saw blade; 
‘with extension 
d fence 


Table tilts to any 
either side of 
adjustment of 


Imeludten: 


lathe 


2. Shit as 


WOOD LATHE Gee 


Has a" hetween Jf GFR 


centers, Fifteen-inch 
plastics, No wrench needed for 


swing. Also turns 


viable speeds. Quill feed 4% 
Includes: Tool rest. Drive center. Cup center. SHOPSMITH 
is precision-machined, factory-tested for aceurate work. 


3. Shia as 


DISC SANDER 
Has 12” dise: 1415" 
x17" tilting table... 
supplies more work 
support than single-purpose sander. Adjustable 
mitre gauge and rip fence assure accuracy in 
squaring, mitering, finishing. SHOPSMITH 
dises can be removed and replaced in seconds . . . so you ean 
sand a job with various grits. 

Inchudes: 12°, lacs Balanced dynamically and statleally. 
‘Mitre gauge. SHOPSMITH ie sturdily constructed . 
take all the wear and tear you would ever give it, 


SIE 91592 ae 


IN THOUSANDS OF HOME WORKSHOPS... 


SHOPSMITH 
BIG JOBS 


bearing motor 


Do“your present power tools balk at big 
stock? Do they hold you back from the 
jobs you really want to do? 

Then take a look at Suorsmiry — the 
new, big capacity circular saw, wood lathe, 
disc sander, vertical and horizontal drill 
press all in one. Each has big capacity . . . 
built to husky specifications. And see what 
big jobs Svorsmirn does in limited home 
workshop space. 

With all its big capacity and rugged con- 
struction Suorsmiru stands just 59” long 
by 18” wide. 

Check Suorsmiru against your wood- 
working needs. See it demonstrated. For 
name of nearest Svorsmiru dealer, and free 
folder, write Department M, Magna 
Engineering Corporation, 465 California 
Street, San Francisco 4, California. 


4. Ghdithn os VERTICAL DRILL PRESS 


Drills to center of 15” elrele, Has 27" 
table-to-chuck clearance, Drills big. 
stock. Has 4 grease-sealed Fafnir ball 
bearings. Quill ean be fed from left or 
. Spindle: %" Dia, 6 spline, 

) Spindle feed: 414”. Varke 
able speeds. Includes: Ys" Jacobs key 
chuck. Fence. 


5 SME os 
HORIZONTAL 
DRILL PRESS 


For the first time in the power tool 
field, SHOPSMITH makes available 


a horizontal drill press. Has 14%" x 
17” table; extends to 34%” x 17”. 
Provides accurate method of drilling for doweling. And 
the only limit to length of work is size of your shi 
Includes: ¥z" Jacobs key chuck. Mitre gauge. Tal 
extension. SHOPSMITH is also convertible to gri 
buffer, router, drum sander, shaper, scratch brusher. 
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MODERN. ..and a cinch to build 
with EASI-BILD* Full-Size Patterns! 


You can build this bookcase for less than half the 
store cost. New, full-size patterns, step-by-step di 
rections, and assembly illustrations make it easy. 
Use Cascamite Resin Glue, described below, for 


strong, stainfree joints throughout. 
Trade Mark © 1048, Eas 


How to choose a glue! 


Follow th setions and you'll 
all your gluing p 


For boats, outdoor furniture, sports equipment 
—joints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The 
first completely durable glue available to 
home-craftsmen. 


ea 


For furniture, toys, heavy-duty home repairs— 
strong, stainfree, ‘moldproof, highly water- 
resistant CASCAMITE (Urea Resin Glue). 
Mixes quickly with cold water! 


For models, photo prints, labeling — general 
home, school, or office gluing, use the new, 
clean, white fast-setting CASCOREZ (Poly: 
vinyl Resin Glue). Liquid, ready to use! 


‘SEND COUPON FOR BOOKCASE PATTERN TO:' 


Casco Pattern Dept. PS-98 
P.O. Box 215, Pleasantville, N.Y. 


| 1 
! 1 
| Enclosed is ..... for material checked below | 
1 Cy Bookcase, Pattern #42—S0¢ 1 
1 (_ )32-page Pattern Book, illustrating 94 proj- | 
1 Sessa I 
! i 
! I 
| | 
! I 
! I 


THE BORDEN CO. - CHEMICAL DIVISION 


Makers of Casco Glues 
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ow) YOu CAN DRILL 
YOUR OWN WELLS! 


Price includes drill, 
baller and 100" cable. 


improved CONSOL 
is equipped with @ 
Il Head." It will. drill 

rock without re- 


imple to operate, easy 0 set 
yourself at small ‘cost. 


Electric Moter or 1¥ HP. 
Gos Engine 10 the “CONSOL” Wall 
Driller et 38 ‘minute. 


Write for free. illustrated booklet, 


CONSOLIDATED ‘INDUSTRIES 


West Cheshire, Conn, 


on Do tee wer 
We offer 34 H. 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 


SINGLES, Chev., V-8, Plymoutl 
Steals $3.50, Alumioum $7.00. 


$21.00. "Split" Manifold” Sets, ‘Steels 
cy ‘$35.00, Aluminum $45.00. Aluminums 
2 peatens WANTED ore uoranteed for life of your car. 


SANDEE MUFFLER CO. 
BOx 296 LA TH. LOS ANGELES 43, CALIF 
2624 W. SLAUSON AVE., LOS ANGELES, CALIF 


306 Franklin St., Boston 10. Mass, 


“THERE YOU ARE MA‘AM...YOU'LL GET 


BIG FUEL SAVINGS 


AND REAL COMFORT THIS WINTER!” 


Save Money With “Midget” Pilot! 
‘The “Multi-Heat" burner with its Midget” Pilot 
aan exclusive Perfection design . . . it’s a tiny 
pilot burner within the main burner. Uses fuel 
“by the drop". No other burner matches its low consumption. 


jore Heat Per Gallon With Perfection’s 


M 
jot Extractor”. 
Heat that would otherwise fli up the chimney is 


‘aught by the" Heat Extractor’*and directed room- 
ward. Adds to your comfort! Saves fuel by getting the most 
possible value from each gallon! 


‘eo ERFECT 


RFECTION STOVE COMPANY, 7037-8 Plott Ave., gil rear 4, Ohio 


Ranges and Cook St 
‘and Gas Winter Air-Conditioning Furnaces, 


Manufacturers 
Water Heaters, 


weather change. A new Perfection Heater with 
Perfection’s thermostatic controls automatically 
‘cuts fire back from high or low to money-saving 
pilot when roomsare warm... recurnstohigher fire when needed, 


Completely Automatic! Relax in Comfort! 
No need to jump and adjust the fire for every 


“Floor-Flo” Blower! 
Warmth Where You Need It! 


Perfection’ Floor-Flo” blower gives better circus 
lation of warm air into far corners. It pours cory 
heat across the floor, helps keep the most heat 

‘where you need it. Not merely a fan. Quiet as a summer breeze! 


NZ ‘*MORE-COMFORT-PER-GALLON” 


Heaters, Oit 


ATLANTA * CLEVELAND * CHICAGO © JERSEY CITY * KANSAS CITY * OAKLAND © ST. PAUL 
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= This oneunit gives 
A.C. power and lights 
plus*A.C.welding 
Getthese 
EXTRA PROFIT advantages 
with just one low investment 


$55 With Alt 
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/ SURPLUS wr HAND 


OIST 


LEFTS, as a hoist...or pulls, 
asa winch, Hundreds of 
uses for this converted bomb 
fade by famous manu 
facturer for Uncle Sam 


1p yourself on wall, 
alley, wher 


i Ure" maneton 
H STATIONARY TYPE 
i (Por Flzed Location os Shown) 
i] $9.95 ea. 
: PORTABLE TYPE 


(With Overhead Hook) 


$12.85 ea. 


Postpaid in U.S.A 


i) 
IRELAND & VICE, P. 0. Box 146-P, Auburn, N.Y. 
Seine ete FORMING TOOLS 


Dealer Inquiries Invited 


« w 


86, 30 pe ime 


or send fo folder. 
Pn Si.< Beit. 8, Omaha 5. Nebr. 


PAINTERS’ 
STRIPING TOOL 


rele 
font 


Want adventure? Like thrills? Eager to go places 
and see things? Then join the thousands who 
have found happier, healthier outdoor enjoyment, 
new friends, and endless fun in motorcycling 
«+. world’s greatest sport! Every trip 

is delightfully different, every moment 
memorable, as you take in exciting race meets, 
endurance runs, hillclimbs .... go on gypsy 
tours and sightseeing trips. Get your 
share of these wonderful times now. 
See your Harley-Davidson dealer today. 


HARLEY-DAVIDSON MOTOR CO., Di 


Send free copy of ENTHUSIAST magazine filled with motorcycle 
action pictures and stories; also literature on latest models. 


PS, Milwaukee 1, Wisconsin 
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w to Save Over: 100 


Yet Own as Fine a Hearing Aid as 
Money Can Buy! See Coupon Below 


This is all you wear 


$7520 


Complete 


THE HEARING AID THAT NEEDS NO “FITTING 


PAY NOTHING! Weor the New 
ro. Wit isn't 


id could 


‘This superb quality hearing aid is yours for only $75 
because . . . 1. It's produced by Zenith, world’s leader 
in radionic devices exclusively. 2. Its advanced prin- 
ciple eliminates expense of “fitting” and excessive 
sales commissions that would make its price $135, 
instead of $75. You save over $100. 


Instantly Adjustable—by You. This advanced prin- 
ciple (recently confirmed in U.S, Government- 
sponsored research at Harvard University) lets you 
instantly adjust the Zenith “75” for your best hear- 
ing. That's why it comes to you by mail—all ready 
to use at home, office, church, theater. 


Lowest Operating Cost, Too! Actual tests prove the 
new Zenith “75” costs less to operate (% of a cent 

hour battery cost) than any other single-unit 
Rearing aid of equal power! So mail the coupon — as 
tens of thousands have done—and find new happi- 
ness, success. Check coupon if you wish details of 
our time payment plans. 


(ENITH RADIONIC 


HEARING AID 


NEW 


“BY THE MAKERS OF ZENITH RADIOS 


Look only to your doctor for 
odviee on sand he 


ORDER NOW. MAIL THIS COUPON-—- 
Zenith Radio Corporation 
Hearing Ald Division, Dept. Psst 
{5001 Diekens Avenue, Chicago 3 
‘enclose check oF money ord 
138" Hearing. Ald. Uniess Tam completely satisfied 
si find the Zenith “va euperit to any other Dearing 
‘Md, Pmay return fe within ten dave of Feceipt and get ti 
money back tn full a 


tino! 
for $15% for one Zenith 


"Plus taz of $1.50 if delivery ts made tn linots 


Please tend details of your convenient time payment 
oO ind send ffee descriptive literature 


plans, 


Nam 
Address 


e's 


5 Enea 
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IMMEDIATE DELIVERY! 


Complete 
28 shown, 


| : F. 0. B. ROYERSFORD, PA. 


i) BENCH SAW 
CUTS THROUGH 2%6” 


YY GUARANTEED ONE YEAR 
Comes complete with Floating motor movnt—miter got 
‘Sdjstoble Son chembeen guordeol clonicon hustcaprink 
steal spliter=heavy grey iron fence—[no molor=—ne 
Table 12x 14°. Tits to 45°—Oilte beorings. Shi 


AMERICAN MACHINE & TOOL CO. Inc. 


DEPT. 200 ROYERSFORD, PA 


PULVEX 


WITH 5% DDT 
Yor dogs. Kills fleas and! 
ice quick Keeps fleas off 5- 
7 days. Many home uses 
OR WITH ROTENONE 
Yor cats, dogs. Quickly 
itis Thea, Tce. Kills heat 
winen put on 2 single Spot 
Prewar formu, 


FLEA 


en 


NU-ENAMEL DEALERS EVERYWHERE 


DIE=-LESS 
DUPLICATING 


Brcko Precision Machines, — Benders, 

Brakes, Shears. Save die expense and time 
delay. ideal for experimental . 

implies models. etc. as well age 

regular production runs. 

O'NEIL-IRWIM MFG. COMPANY 
142 Wo doe. Lake Gig, Mis, 


Ingenious New 


Technical Methods 


To Help You 
Increase Efficiency 


New Cartridge Seal Solves 
Rotating Shaft Sealing Problems 


Stopped-up efficiency in sealing of rotating shafts can now be accom- 
plished with « new Cartridge-type Seal mounted on the shaft. 


Tho Cortridge-type Seal shown above is mounted within a Tuthill 
Pump. The seal contains all parts in one housing cup and insures 
Positive double sealing. A high grade permanent lubricant is 
contained within the inside chamber of the housing. 


Surfaces within the Cartridge-type Seal are lapped flat to within a few 
millionths of an inch to insure perfect mating. And, being a com- 
plete unit, only one mounting face is necessary. Clamps are 
eliminated, and adjustments or aligaments are not required. 
Simply push the Cartridgeype Seal onto the shaft, tighten 
mounting screws and that's all. 


Just as new engineering ments inczease efficiency and perform- 
ance, so can workers’ efficiency be increased through the use of 
chewing gum. The act of chewing helps relieve nervous tension, 
thus helping to make the work go smoother and easier. That's 
why plant owners everywhere more and more are making 
Wrigley's Spearmint Chewing Gum available to all. 


Complete information may be obtained from 
Cartriseal Corporation 
200 No. Laflin Street Chicago 7, Illinois 
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Do a Getter Job 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


Aesaes Gece Out 3a. we 
fe eat cae 


No Sweat! No Fatigue 
No Blisters 


One-Hand Electric 


GUILD 
SAW 


5 to 10 times foster 


sowing! 
Weighs only 6% tbs! 


With 2° Plumb, 2 Levels, 2 — 45° 
2" $6.50 28°. 
Order EMPIRE LEVELS from your local dealer. 
Write direct for literature 


EMPIRE LEVEL MFG. CO 
Box 97, Dept. 707 Milwaukee 13, Wis. 


EN three short words: It's a beauty! In the home, 
the fan workshop 


tn any. position 
ave ‘yourself hours of hard. backbreaking 


1d mitres. Cuts 
1 composition 
wes. Excellent 


Engineers All Metal Army Type Hand-Sighting 


s200 ‘actor a) 


Jt permits cuts 
may 

tilt, the Guild 
ep at full bevel 


WHEATSTONE BRIDGES 


condition. Manufactured 


Second fr ll tne agai SCT) 


feetions of works 


Costs Only 


$4950° 


N NOW! OWN ‘saws 


Model A-2 


Hlectric Sander 
EASIER Sanding 


10 Times Faster! THE SPEED CORP., Ds 


Practically pays for itself 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 114,000 students 
enrolled. LL.B, Degree awarded. All 
| text material furnished. Easy payment 
| in, Send for FREE BOOK NOW— 
finish tn a truly broveseamnal mo | ae ae ees Sees 
Adaptoble—You can se the A-2 in a vertical, hori. | AMERICAN EXTENSION SCHOOL OF LAW 
zontal: oF ovethead position. Even operates on is sides 646 N. Michigan Ave., Chicago 11, Ill. 
Weighs only 9 Ibs. Powe 


reds belt at 600 surface feet per mice” 
Wax 1d" 6", Belt is 2° 21 


hanged amos stacy F 
costs onty $5700" | 


more detailed 
saving 
s. No. charize 


drudgery? ‘Tie st 
hours of smooth. 


ABLE MACHINE CO 


Send 25¢ (coin) for iltustrated literature. aa 


MARINE MART, BUFFALO 7-A, NEW YORK umuily 


Sy 
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J 
—_ SRAZONn 


«+. have the construction features that guarantee 
smoother, more powerful operation 


COMPLETELY ENCLOSED MOTOR: Super pow- 
ered, precision balanced motors en- 
closed to prevent dirt, grit, etc. from 
entering. 

BALL BEARING CONSTRUCTION: Oversize grease 
sealed ball bearings used throughout, 
assure smooth, motor operation, 

LARGE RUGGED BASE: Rubber feet provides 
solid mounting free from vibration. 
Recessed bolt openings for permanent 
mounting. 

INOUCTION RUN MOTOR: Develops less heat 
in the windings — more desirable for 
continuous operation. 


With the famous 


‘LARGE WHEEL GUARDS: Allow use of special 
shape grinding wheels or wire brushes. 
Guards fitted with chip breakers. 

‘BELL TYPE CONSTRUCTION: Provides full clear- 
ance so that long straight pieces may 
be ground across the face of the ma- 
chine. 

‘STURDY TOOL RESTS: Adjustable for any 
type of work with ample take-up for 
wheel wear. 

CAPACITOR START MOTOR: Uses low starting 
current . . . actually less than 15 amps. 
is consumed. 

VOLTAGE: Standard models of the 1/3 
HLP. and ¥% H.P. grinder require 110 
Volts, 30/60 cycle AC current. Stand- 
ard 1 H.P. grinder takes 220 Volts, 
50 or 60 oye AC current. 


SNAP-ON TOOLS CORPORATION 


8060-1 28th AVENUE * KENOSHA, WISCONSIN 


International 


ee yO" ws) = 


Kenosha, Wis., U. 5. A. 


1 SNAP-ON TOOLS CORPORATION 


8060-1 28th Ave., Kenosha, Wisconsin 
Please send me more details about Beach Grinder and accessories. 


, Bench Grinders 


Trade Mark 


GRINDING WHEELS 
of nacural aluminous oxide 
abrasive .. . fully vicrified. 


High quality wire and 
metal, bound to prevent 
chips fiying loose, Crimped 
bristles caanor bead of 
break, 


Quickly trues, cleans grind- 
ing wheels. Protective hood 
‘over cutters. Includes extra 
set of easily inserted cute 
ter wheels. 


EYE SHIELDS 
Thick safety glass for clear 
vision, protection. Sturdy 
aluminum frome. Easily 
attached to grindee. 
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BUILD and ENJOY YOUR 
OWN BOAT/ 


‘ASSEMBLED IN 
8 HOURS 


Shave with 
extra ease --- 
save money, 
too 


WHA Eee 
Plywood Boat Kit 


LIGHTWEIGHT, 12 FEET LONG. 

READY CUT-needs no forms nor si 

tial tools to assemble. Kit includes 

Saraware, paint, etc. (less oars). Sen 
TAFT MARINE WOODCRAFT 

Dept. N, 636 39th Ave. N.E., Minneapolis 18, Minn, 


STROP YOUR. 
RAZOR AS 
A BARBER 
DOES ! 


Save Time and Money —=jj}-—=9 
with this Press | 


Ten-ton press, ideal for ail 
kinds of pressing, seporating, 
straightening, and bending jobs. 
‘Ample capacity for home shops. 
Easily adjustable table tokes 
es wide and 
| igh. Roller-bearing 
| rom for long life. Send for free 
in showing press and 
| /oriety of accessories. 
| UT-10A Press f.0.b. factory $31.00 


DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


USE*YOUR BENCH SA 


renvonme gEerrna couse SSA 


STROPS—CLEANS 
WITHOUT 
REMOVING BLADE 


5 VALET BLADES 
SELF-SHARPENING .. . ONE PIECE 


KRW HYDRAULIC PRESS BOOK , 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 5 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
ind Air-operated Hydraulic Presses. 

Write for your copy today. 


K. R. WILSON, DEPT. 54,.215 MAIN ST., BUFFALO 3, N. Y. 
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Use P&H Nicast 
electrodes — and get 


jj sound, fully machinable 


A welds 


_Nicast is ideal for making quick, easy repairs in cast iron, 


| \ reclaiming cast-iron parts, and correcting machining errors 


‘Yes, welding cast icon is easy when you P&H AC Arc Welder. This ir the only 
use PAH Nicast electrodes. Why? Be: welder with cary-to-use Dual-lectrie Cone 
cause Nicase operates ina low heat range vols. It has ‘no’ moving parts and needs 

Connectible to 220-or 440-volt_cure 


cast-iron 


rent, "the P&H Diallectric has man; 
are-welding jobs features that help to 2 welding 
are easier to do Here area few that make for 


and cost less when Built-in. remote 


you use P&H Nicast 
Welding electr 
Iron casting 


ing up worn 
costings 


Welding cast iron to 
ate a 


why Nicast welds are 
easy to machin: 


The steady, soft are produced by 
icast_ has just the ‘right amount of 
penetration. This feature, with the low 


jobs 
supply you with 
‘lectrodes especially 
fron ‘work faster and 

failable in ji by Yay and 
comes in handy. to-Ib. ‘cont 
your P&H distributor today or mail up 


Maintenance work for 
industi 


Automotive 


the coupon below, clipped to your but 
ness letterhead, 


‘WELDING ELECTRODES 


vn 
yin F 4614 W. National Ave. 
Tamamission housings wauhee 14, Wisconsin 
Clutch-plat “ meromet im 


ate, 
Nicast welds are sound 
After machining or grinding, Ni 
welds almost match the color’ of |t 
parent metal. But more impor. 
fant, they are non-porous and TEA 


QUT COUPON. ATTACH To _YoUR 
BUSINESS LETTERHEAD AND MAIL TODAY 


yourself by ched 
pass Nicat weld under hydro. Ml HARNISCHFEGER CORPORATIO 


Static pressure. ee 14, Wisconsin 


a) 


ast can be used on 
ny type of welder 
This versatile P&H electrode 
operates equally well on AC of 
Be" current, You can use it to 
redace welding! 'time. and ave 
welding machine you have os 
And speaking of welding 5 ©) state? 
weeest that_you 
bout the Bew a 
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Gmeucaiiiod: ened 


Send free folder showing complete line in full color, 
Nome. 
Addeoss 


..For Pleasure and Profit! 
Hyouhave workshop—at homeor inbusiness 

you isnew Warner Electroplater,Atthe 
atfoke of an electrihed brush, you 


MANNER EEETRI Cy Ease 
\ Gentlemen: Send Free Sample and Det 
Wome. 


[Address 
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Stucco Spraying 
+ Today’s Outstanding 
Business Opportunity 


ti 


Dept, PS-08, 88 Br 
‘Boston 10. Mas 


LECTRICITY Qxyotere 


BING PRODUCT: 


Write For folder 


D.W. ONAN & SONS INC. 


2787 Royalston Ave.,.Minneapolis 5, Minn. 


"1 He | >) 


get Me 


says famous Maine Guide 
"This 765 can't be beat 
a real friend on a hunting trip 


“Pioneer” 


Its a full size he-man rifle MODEL 
more features than any other sin- 

gle shot bolt action 22. Stream- "9 Qpep 
lined for fast, safe, accurate shoot- 

ing. Look at these special and ONLY 
exelusive features ... $13 50 


a=] 
co 


At right, top . . . Exelu- 
sive H&R “Red Devil” hooded 
sight. Middle... Exclusive H&R “Redi- 
Feed” drop-in loading platform. Bottom . . . 
Special H&R self-cocking; side thumb-safety; 
live cartridge ejection; streamlined full size bolt 
and bolt handle. 

Write for folder or sve your dealer 


Me, HARRINGTON & RICHARDSON ARMS CO 
956 PARK AVENUE, WORCESTER 2, MASS. 


Live in a House? 


This light, strong, easily handled 
device—weight-tested to 500 
pounds—will let you Wash—Paint 
—Putty Your  Windows—Hang 


THEN YOU NEED A 
WindoStep* 


FOR ALL OUTSIDE WINDOW WORK 
+++ UPSTAIRS OR DOWN 


Screens and Awnings—Service Com- 
bination Storm Windows without a 
Ladder! Protective steel railing 
—wide substantial floor—rubber 
house protectors. Model H_adjust- 
able to all household wall thick- 
nesses—9” to 17°. $9.85 C.O.D. 
plus fee. $10.50 "postpaid. Add 
$1.00 west of Rockies. Money back 
guarantee. Pat. pend. A Morsafe® 
Product. Agents, Dealers, Terri- 
tories Open. ®T.M. 


| NAME __ 


| aporess. 


‘An Ideal G 


|ORRISON CRAFTERS. 
| 765 Miami Street, toledo 5, Ohio | 


SEND CIRCULAR [] 


anny 


PREPAID [] 
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NEW Lepin SANDER 1500 MILES for $9.20 


Amazing 
MOTO-SANDE @ FINE car 


AND POLISHER For beautitut tull-cotor catalog, write: Cr 


Toeue"3332-00 Spring Crewe Avene Cla 


Exciting, new book tells obout 

“ATOMIC ENERGY” 
‘ond “THE WONDERS OF CHEMISTRY” 
Also shows how to amaze friends with 

Chemecraft magic and do many exciti 
Some eet es. mend er 


able holder 
precision 


reer desley‘ ‘or order 4 


FINE TOOLS 
WEEO ! 
FINE OIL: 


* Prevents Rust 


+ Cleans « Polishes 


tion is guaranteed 
BURRILL SAW & TOOL Worss 
NY. 


405 E. Main St. 1 


GENSCO 
SLOYD KNIVES & 
} WOOD CHISELS 


eh 
Sweden's toughest charcoal 


COLOR FANS 


say (ts terrific 


inlaid steel goes into these 
hand-honed, razor-sharp 
knives! They're ideal for 
wood, plastics, linoleum 
«for carving, carpentry, 
; and general shop work. Curly 
birch, easy-grip handles. 6°4", 
6H", and 7°14 lengths. 


Here's UNBEATABLE tool 
craftsmanship . . . Swedish char. 
coal steel tanged-burt wood 
hisels, individually heat-treated, 
tempered and honed! Blades 
have beveled edges for 
straight chipping and cut- 
ting. Curly birch handles. 
Sizes from '4" to 2" wide. 


See Your Hardware Dealer or Write: 


GENSCO TOOL Div. == 


General Stee! Warehouse Co. 


1830 N. Kostner Ave., Chicago 39, Ill 


© The 1949 edit 
ter Tool Co, 


n_of the famous 


Catalog is 


ready! Every worksh 
should have a copy. 240 pag 
of illustrations, deseripti 
prices of the latest tools 
best known manufacturers 
U.S. You pay the cost of printing 
—boe 


own: 
full 


delivery on most. tools, 
y order t 


CENTER TOOL CO., 153 Centre Street, Dept. 0, New York 13 


CARBIDE SCRIBER 
TIC 


‘Tungsten Carbide — care. 
fully ground on diamond 
Japs, brazed into stainless 
steel 6” handle for mark- 
ing steel and other metals 
— for etching, marking, 
cutting glass. In plastic 
case with pocket clip. 


Tungsten carbide tip, 
silver brazed into 314” 
heat treated steel body. 


LUCAS-MILHAUPT ENGINEERING CO 


5051 SOUTH LAKE DRIVE © CUDAHY nN 


i UVuversats 


MERCURY I 


—the candid with single frame as 


used in Hollywood movie cami 
Cor ed f2.7 lens 82.90 4 
'HE best color shots I've ever scen. 
1 for-color 


« “Nothing can touch 
« « even the background is crisp and sharp.” 
“The best color, camera, American or foreign, that 
used, regardless of price.”” 
When experts . . . camera fans who have ied them all.» » 
write such glowing cributes co Universal's Mercury Il, it must 
have something special! 
Ic has! It has single frame design, the same miracle single 
frame chat all Hollywood movie carseras use. Result: the lens 
is 30% closer to the film; depth of focus is unparalleled; you 
don’t even need a range finder. At all reliable dealers, 


UNIVERSAL CAMERA CORPORATION 
New York, Chicago, Hollywood 


yo 
NEW! UNIVERSAL'S ROAMER 


More “good picture" features 
than any other folding camera, 


NEW! UNIVERSAL'S UNIFLEX 
The expert's refler."" 17 ex- 
pensive features, UNIFLEX I 


Coated “44.5 viewing, 5.6 ROAMER I— Coated, color 
taking lens 55.00 corrected lens 29.75 

EX. ii1318" Viewing, ROAMER Tl Coated (4.3 
14,5 taking lens. 75.00 lens, speeds to 1/200th, 48.60 


(For Pictures chat C/fok...click a Vuwersat) 
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SOLDERING IRON 


Most amazing iron 
you ever'saw! 


NO Electricity! 


NO Blowtorch! ee, 
NO Flame! 
Needs NO Exrenwat eas 


‘Hear of any kind! bree 
A small chemical cart- shut. 

ridge supplies intense 

heat, Pull the trigger; 

the iron 


INDOORS, TOO! HEATS 
}Andoor pictures are easy when you use a ITSELF 


Weston, It gives you correct eamera set- Reaches working tem- Pyiepring rod jtrigger” 


tings which assure perfect exposures in- perature in 8 seconds! 

doors or out, with any type of camera, | Holds it 6 to 10 min- 

and all film, Used by amateurs and pro: 

nals everywhere. Available at lead- 
10 dealers. 


fepeamane 
and 4Cartridges. 5.95 


Postp: 


fess 
ing 


fathenss Tip vs... 1.80 


% 2 %". 
xtra Cartridges 
\ 4 for 49 
WESTON ‘\R KEMODE MFG. CO., Dept. B 
{ 2 W. 46th St., New York 19, N.Y. 


EXPOSURE METER 


The moter most photographers use 


EEE SSS | No. 117 portable bench grinder®1425 


Mounts in tailstock spindle of 
DIE lathe for holding 1-1/2 inch diam- 


HOLDER 


FOR LATHES 


SOUTH BEND LATHE WORKS 

496A E. Madiase St, South Bend 22, Indiana 
DIE HOLDER with 

Wa 2 Taper Shank... $4.00, 

We, 3 Taper Shank |. $4.50 

See your dealer —or seat disect postpaid. 


SOUTH BEND & 
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SPEEDWAY MANUFACTURING co. 


1864 S. S2nd Ave., Cicero, II 


PHOTOGRAPHERS, profit from your hobby! 
Enter the 1948 GRAFLEX PHOTO CONTEST! 


PRIZES 


(A) Action Division Feature Di 


Division 

$350.00 
"200.00, 
390.00 


‘Three classes! (A) Teen-agers (B) Non-pro- 
fessionals (C) Professionals. Two Divisions! 
Action: spot news, action, candid shots. Fea- 


ture: portrait, pictorial, general salon work. 10 Honor Awards ~ $25.00 each 
Color section open to all groups! Lots of | Special Press Award — $300.00—open to all 
chances to win! Contest extends from Sep- | groups. Enter any photo published in a 
tember 1 to December 1, 1948. newspaper or magazine between October 1, 


1947 and December 1, 1948, 
GET ENTRY FORMS FROM ANY GRAFLEX DEALER | Sotcs sich "a Creare, “Gratier, Crowe 


or Century camera, anywhere in the world, 


MOTION PICTURE 
CAMERAS ec005,567" 


Taylor Field Composses $1.50; Navy Surplus) $12.50; Navy Lanterns, wa- 

jeck Clocks 8 day only $37.50; Navy f, with batteries $7.95; Navy 
Type Boat Compass 41/; Inch $35.00; Borometers $17.50; Air Force 
Waterproof Flashlights (Navy) $1.75; type Sunglasses $2.75; Universal Bin- 
Weems-Longines Navigation Watch —oculars 6 x 30, Price $85.00 plus 
(steel) $43.75; Fairchild Sextant (Wor federal tax. (Free Catalog) 


PAN AMERICAN NAVIGATION SERVICE, Div. H-4 n:°Houtwoon, caui 


THE NEW OCTA-GANE water 
INUEGTING CARBURETOR Gives YOU 
BETTER MILEAGE & PICK-UP 
MORE POWER & MORE PEP 

CLEANER & COOLER MOTOR 
Neu OCTA-GANE i the only wader inpacling 
corkateler anpanecsed on the Vertuns Prsneiphe 
Only 524.25 camplole with tank. Sand only 
$1.00 down sath special offer coup of saphl 
Sand laday! Maal potteand fon porlionlons 
CONTINENTAL CARBURETION 
DWV. 941478 UNIVERSITY AVE, BERKELEY, CAL 


ENTAL. CARNURETION CO. 
y Ave, Berkeley, Cal 


DEALERS: Wore on you letterhen 
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AUTOMATIC SAW SET 


Set Sow TEETH Automatically—100 
per minute ‘without ifort, 
rerfect hammer and anvil c= 
Hon 


Intel ANCHOR 
AUTOMATIC HEATING 


al, No. tooth 
breakage. Write today 


Aetacth Saws Automatically 


© Coal is still the least ex- 
pensive, most plentiful fuel 
in most localities. However, 
ANCHOR provides all types 
of safe, clean, uniform heating 
equipment. Investigate 
ANCHOR now! Enjoy "Sum- 
merized” comfort this winter. 
Send coupon today for details 
on time-tested ANCHOR 
heating equipment, 


| ee 
ce 
BURR MFG. COMPANY 


8943-Y Venice Bivd. 
los Angeles 34, Calif. 


DUAL TAIL PIPE EXTENSION 


Fits all cars—chrome plated 


DEEP TONE 
ret ee ete 9.95 
oe 


"ERtER INQUIRIES INVITED, 
LYONS PRODUCTS COMPANY 
P59, Los As ie 


ANCHOR Automatic 
aS Pinto FURNACE 


ANCHOR DIVISION, STRATIC 
P.0. Nes ¥, 


ALLIED'S GREAT 
RADIO CATALOG! 


172 Value-Packed Pages /¢ /Ja2.. 
SEND FOR IT TODAY 3] 


WOODWORKERS .., 


constanting MASTER MANUAL 


Everything in Radio 
At Lowest Prices! 


— 


a 
Sound ipa. Everribing for The Only COMPLETE 
the Builder and Experimenter—- Radio Catalog 
thousands of parts, tubes, test 
instruments, 1ools, books: diss 
rams and builders’ Kis’—-the world's 
fesest slocks—all at money-saving 100 
prices! Get your copy today. 


‘ALLIED RADIO CORP., 833 W. Jackson Blvd, Dept. 7-1-8 
‘Chicoge 7, I 
1 Rush FREE 172-Page ALLIED Catalog. 


f Name. 
J Addcess 
eee 
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DURABLE Stocks and fore-ends of beautiful, durable, time-tested TENITE are 


just an added plus feature when you buy a Stevens. Low in cost— 
tops in value and dependability— these Tenite-stocked models bring 
you highest quality stock features and appearance on guns priced 
with the lowest. And... Tenite stocks and fore-ends are durable 
and practical, too. They won't split, chip or crack under hard serv- 
ice... are moisture resistant and aren't affected by climatic tem- 
perature changes. 


SEE these Tenite-stocked models, and other Savage-built rifles and shot- 
guns—at your dealer's. Write for free catalog. 


Savage Arms Corporation Firearms Division Chicopee Falls, Mass. 


TENITE-STOCKED VALUES 


1 STEVENS Mode! Repeat 
sum. A 3:shot" repeater" that'seatirel 
and semsationally LOW in price. os 


STEVENS Double and Single Borrel Shotguns — 
Models 311 (double) snd 94 (saglel 12, 16,40 0d 
M0 gauge, Thoussnds of shooters know the to 
iene dependability. pe Serres single ~— le 
rel shotguns. They offer you quality gun features 
Stlowestcoss ee es First in the Field 


Ss 


STEVENS Model 22-410— TEVENS 
Over-and-Under. Upper barrel a 
shoots 22 rifle cartridges —lower bar- 

rel,.410 shot shells. One of the most popular, 
practical guns ever built 
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Wire Recorder 


for amateurs, hobbyists 
experimenters, professionals 


Webster-Chicago 


MODEL 7. 
- . 


Webster-Chicago Model 78 Wire Recorder is de~ 
signed for installation in existing radio con- 
soles or with external amplifiers and speakers 
ideal for ham radio, custom or home- 
buile sound systems, public address equip- 
ment, home or professional movies, control 
rooms, etc. Model 78 is complete with 
‘the famous Webs 
mechanism 


© Meter type recording volume level indicator 
‘© Self-contained 105-120V,, 60 cycle power 


‘* Microphone and one spool of wire included 


The Webster-Chicage reputation for quality is behind this 
flexible wire recorder unit—a real valve. 


ter-Chicago Record Changers 
n Phonograph Needles. 


5610 W. Bloomingdale Avenue, Chicago 39, Illineis 
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Sent CO, 
ce 


mado: we 


Add new work range in your shop with this new 
Power King band saw. It’s smooth, accurate, powerful, 
solid... weighs 135 pounds! 14” x 14” precision 
ground table. Cuts to center of 24” circle, Saw wheels 
turn on 4 ball bearings. Blade is guided by 4 Oilite 
bearings—supported in back by 2 ball bearings, Here's 
2 quality tool you'll be proud co have in your shop — 
built for years of service. Send for new free literature 


Sensational TWIN 
CARBURETIO 


‘omy 


Save Fingers 
Steel-Grip Finger Guard: 


Grip Pinger 
rough, sharp art 
ing, sanding. polishing, punch ‘press 
‘work, many other jobs, Wear on fin: 

Trost or back. Durable 


Of. ‘One size fits all, men or women, 
Sead 1c each for mamples or trial 
fonder box of $0 at $4.25 leas 103% 


Catalog of SeeGrip Sajety 
agren sen 
INDUSTRIAL GLOVES COMPANY 
(Zo feensinisis) 3824 Gartetd Blvd, Denville, Mh 
Safeguards Sece 19/0 (InCanada: Safety SupplyCo., Toronto) 


WEW- 
\ SAFE 


1. PASTE GIRL 
‘ON Wood 


2. SAW AROUND 
‘GIRL 


3. RESULT —o reolistic 
photo “cut-out” suitable 
for mantel, desk, dresser 
use, or os “gift”. 
EASILY MADE PROJECTS 
wine, 


GYNCRO} 


CORPORATION 
Dept. M-98 
Rochester, Michigan, U. S, A. 
World's Lergest Makers of Electric Jig Sews 


Make this Cut-Out FREE 


--.on the amazing 


SNe 


a MAGNETIC 


7 


J1G SAW AT YOUR HARDWARE STORE 


Now you gan enjoy a FREE. PERSONAL. TRIAL on 
SYNCRO'S "new, Improved jig saw—so, SAFE. small 
children can Use—so powerful, versatile, it's the handiest 
fan or profit tool for'any home or home. workshop! DO 
THIS NOW Paste “Miss Syncro™ (or snapshot of your. 
Hf, family, sweetheart) ona piece of 34? plywood, or 
‘soltwood— take it to your hardware store that displays 
SYNCRO—present Free Trial Coupon. ‘Then flip switch 
{on his SYNCRO SAW and cut out # wooden silhouette of 
"Miss Syncro™ of your snapshot—take home for desk, 
mantel of dresser use. SYNCRO needs NO MOTOR! Plug 
into any 30-60-cyele, 110-120 Volt-A.C. only—awitch on 
tnd saw! Portable--use anywhere, Practical for eraftamen 
“Reuts plastic, wood, thin metals, clean, smooth, no sanding 
needed” Educational for children—anfe--used’ in schools! 
Hundreds of thousands sold? Many use it to earn extra cash 
making signs, photo cut-outs, Jewelry. initial pins, book: 
facks, what-not-shelves, ete. The ONLY safe jig saw made! 
Biggest, most powerful with ‘greatest clearance ‘of any 
magnetic jy saw! NEW ADJUSTABLE arm permits saw 
ing ANY length material. "New Of-On switch. Quieter 
operating. Sit only 817.50 at dealers. in U'S.A. I none 
‘ear you, send only $17-50 (plus one dollar to cover cont of 
Shipment) direct to factory with name, address of favorite 
hardware dealer—we'll ship saw to you POSTPAID on 
10 Days Money-Back Trial. Or rush postcard for fall, free 
details (Dealers! Write, wire for i Direct to Dealers 
Introductory Demonstration Deal Ofler.") Hurry" 


(No Motor to Buy) $750 


FREE TRIAL COUPON 


MR. SYNCRO DEALER: This Coupon 
entitles bearer to cut-out, on your 


illus 

other snapshot or picture Whi 

pasted on 5” plywood or !j" soft 
personally try Synero at store 

‘using material you furnish 

SYNCRO CORPORATION, Rochester, Mich, 
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New Precision Bullt Commercial 


Wood Shaper and Matcher 


Now Within The Reach Of Every Home Workshop 


Paneling, Sut 


Wie for rte ‘T & 


Hig C0. wn EP Ba 
BUILD YOUR POWER TOOLsh 


WITH POLY BALL BEARING ARBORS 


HEAVY DUTY GRINDER 


3,724" prectnton 


. a 
POLY’ PRODUCTS, 20328 E "Walnu it, Pasadena 8, cal 


ELECTRIC SHEAR SHARPENER 
OVER 55,000 SOLD—IT MUST BE GOOD! 


erundum water driven 
ete 
foods catslonue. wits 

| TSMLUAM MARVY COMPANY, Dent. 7, 


\, Doce! SETS THE PACE "ana 


THLE Metoreyele-tvee Engine $ Sell st! trame handlebars, and sport mutter 
Higheay cuit speed of 45. =i ‘r custom Job 


ces re than erdinary 
ied control © Chreme-piated fenders, Scooters 
Write for FREE FOLDER ond eddre:s of nearest decler 


Powell MANUFACTURING COMPANY  coBf?Sn! Slur. 
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No chatter 0} backlash = with this 


HOMECRAFT’ SHAPER 


No, 43-110 


This Homecraft, Shaper is “made to order ‘or pulley and spindle pull 

for you, the hobbyist, It is low in price: You ‘guarded, aia! 

doa’ piy for size and weight you doa't aced 

Buc —" features like these add up to's loro 

Shaper for the money 

@ The spindles — 3/16" and Y4" ia diameter yé 
“an be inccrchyaged.. ‘Thus, youcan use 

& wide variety of cutters 


© Shaper runs at 9,000 r.p.m, — for smooth, 
clean work — and cat be reversed. 

Ask your Homecraft dealer to show you 
3-110 shaper, and his complete display 

‘Homecraft Power Tools that range i price 

from $9.80 to $49.95. Visic him now! 


it mouldings, 


of Sie ne ie fay xd HOMECRAFT: 


For safery, you can adjust cutter-opening 0 


ee erm POWER TOOLS 


fated for General Seles Office — Chicoge 2, IIlinels 


ies your guide to 
Ss 
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— 


BE YOUR OWN BOSS 


WITH A WOODBOSS 


THIRTY SEVEN 
POUNDS OF 


CUTTING 
il 
i! 2h & 


MAGIC 


Hundreds of cove histories prove 
Ischwoys in demand, You ond Woo. 
Contract logging or sawing for 
controet falling ond bucking 
(ow Be your own boss with o WOODEOSS. 
free booklet and full porticvlars. 


WooDEOSs, TING, 27126. issisipp Ave. Portiond 12, Ore 


Sensational 
New Electric 


curter€ unit 


Uses 110-115 AC or DC 


ADDRESS. _ 
Tsena la €.00. 
SEND MO MOMEY! oDAY TRIAL OFFER SI? plu 
LD! 


Chloris 
Se 
Sauron TECHNICAL Px roots OF Soe Peet 


2180 POPULAR SCIENCE 


onty $, 


lew proved Electric 
MOTO-SAW 


“sust Guide iT 


30 


NOW YOU CAN HAVE YOUR OWN 
ELECTRO-PLATING BUSINESS 


Simple start togay! Pate GOLD-Si- 
VER-CHROMIUM. Pt 
FREE! Write for infor 


LEWIS ELECTRICAL MFG. CO. Now Yor 


INSTRUCTION BOOKS © WRITE FOR CATALOG 
DWINNELL CRAFT SHOP 


Dept. PS-89 © Elm Grove, Wheeling, W. Vo. 


shaft 
edjustment. 


Send P.O. Money Order to: THE BARRY COMPANY 


P.O. Box 61, University Station Seattle 5, Washington 


SPECIAL OFFER! SAVE % 
PORTABLE AIR COMPRESSOR 


SPRAY PAINTING OUTFIT 
Yuden $4) 750 ESE 


23C8.M. 
Displacement 


ere 1s what you get: 1% HIP. GE motor or 
aval, 110 wot huey 2730 Pat 


‘mount en bate a 
stroetions furnished. 


medi 8 
ITEC "Send. check oF money 
WRITE FOR FREE FOLDER. 


© & M EQUIPMENT COMPANY *"33, Seitz Yc? 


SEWING MACHINE 
MOTOR KIT... 


How To Con; 


Make This MILLING MACHINE 


GOMG es isis 
LEWIS CASTINGS! 


ILLS SLOTS, keyways, dors 
Mite a nce, esi 


YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 


Here is @ steady repeat CASH business you can 
stort at home in your basement or garage, while 
you are working at your regular job, No exper 
fence is necessary to turn out perfect cutting sows 
—"the first saw I sharpened came out 100%. 1 
think the Foley Sow Filer is @ marvel of per 
tion,” writes C.E.P. Every saw you sharpen will 
bring you new customers. You will find you can 
make up to $2 or $3 an hour—$20 to $30 0 week 
in your spore time os o starter. 


With a Foley Saw Filer you con file all hand saws, 
olso band and cross-cut circular sows. It is eo: 
to operate—simple adjustments—no eyestrain. 
Patented jointing principle evens up all irregular 
teeth ond makes on old sow cut just like new. 


This Free Book 
Shows How to Start 


“INDEPENDENCE AFTER 40°" shows 
you how to get plenty of sows to file 
nd 


just what #0 ‘do—ee 
copy today. 


FOLEY MFG. co., 919-8 Foley Bldg, 
Minneapolis 18, 
Seed me tree bok “INDEPENDENCE AFTER 40 


Order by Moil U 


Nome. 


Fowniae CweveOUrT Alsen Address 
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MASTER CRAFTSMEN™ | Pneumatic Air Tools 


use these finest fillers! SAVE $04.00 AND 
Ligon Iinine, concrete breaking and many oiher we Like new. At 
Pils ae in ad aad tech cae eae eee 


CHICAGO PREUMATIC 
RIVETER & CHIPPING 


racks are 
ceil led 
Weatherproot-Weterproot ade whole 
For a perfect surfacing job on 
es TIME wood, metal or plastic—use the 
eT TEXTURE] expert's choice—Duratite. Easy to 


‘chicago. 
IYER TO MORK | use—fascer—shrinkage is so slight, RANTEE! 
SHRINKS NLY 1%] it fills completely in just one appli- | C&M EQUIPMENT. sai 


cation—stays in! 7 wood colors. Ask -TON | ARBOR PRESS ka 


your dealer or send for large tube. 


WEBB PRODUCTS COMPANY 
‘12 $6 St, San Berartinn, Cali 
(ncosed find 25e, sed large tobe Daratte Wood Deegh. 


> DURATITE. 


<I DOUGH and SURFACING PUTTY 


URETOR TOO RICH 
MOTORIST TOO_ OOK] 


Eee 
aaa 
ieitaneraconee a 


SALESMEN WANTED! Big Protat 
‘Send name, addrees on penny 10: 
Porticularsend Sowtaget yours foriniraivcn, 
__VAGU-MATIG CO.,7617-1385 W. State St, WAUWATOSA, WIS,_ 


GIVE YOUR CAR THE “WOLF CALL” 


of Deep Tone DUAL MUFFLERS 

‘The rich, low, mellow sound of “straight thru” ADVANCE mufflers is something 
cll your friends will edmire. 

Also greater power, speed, and economy result from the reduced back pres 
sure of this scientific design. Rugged steel tube throughout (no aluminum); 
blowout-preof. 


SOUTH BEND ee WORKS Seen tend 2 tnd. 


SIMPLETO INSTALL. No welding, cating, or holes to dll Complete with rubber 

tmounted clomps (no rele) ond ell necessary Stings. 

2S yy, [AVANEE MUFRRS, 8005, Yernent Ave, Dap. -98, Ln Aras 4 Cal 
OnrTon gor’ pesegs eben a 


Dal Mattar Set (Ferd, Mercery ey) $20.00 () Single Mufter (other makes) $5:50 [1 
Srgle Muter (Ford, Chev. Fiym) 486 () 28" Chrome fall pipe tips 175 


| 
ADVANCE MUFFLERS! =~ — =— — | 
6800S. VermontAve.,LosAngeles44,Cal. [seers sn. Ste J 
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(For use with Remote Weather Vane Indicator as described 
In POPULAR SCIENCE, p. 180, March 1948.) 


REMOTE INDICATORS | <==" |~ 


e Selsyn remote position indicators. 
When the shaft of one unit is tuned | 
ill follow 
at any Millers Fells No. 220 
simple electrical “Dyno-Mite Drill. Length 


connections in between. 
Brand new units manufactured by 
General Electric, 2%" diam. by 314" 
with threaded shaft end nut, on it pretation ae 
a es w 
volt/60 cycle AC house current. Ca- 
paciter and complete instructions 
included. $2.95 


914"; weight 334 Ibs. 
For home workshop, farm 


It’s new! 
It’s 


If you’ve always wanted an electric drill, 
because you’ve known how useful a good, 
compact, lightweight drill can be — then 
“want” no longer! The new Millers Falls 
“Dyno-Mite” is the drill for you— 
packed with all the power and speed and 
stamina you've dreamed of in a tool this 
size. 

“Dyno-Mite” is typical of all the other 
fine drills, hammers, grinders, screw driv- 
ers, sanders, and polishers in the Millers 
Falls line of portable electric tools. There 
are 80 years’ experience behind every 


ih 
trated elrewar 


Circular only—26e. Millers Falls tool you buy at your hard- 
. ware dealer’s. Millers Falls Company, 
Greenfield, Mass. 


om ROS oY ae, Font ta It’s Millers Falls! 


Celebrating 80 Years of Toolmaking 


MILLERS FALLS 
TOOLS 


DON'T DELAY! Waive TODAY! 
CHESTERFIELD STEEL SERVICE CO. gs 
Dept. 5-9 P.O. Box 3058 CLEVELAND 17, OHIO 
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into the tight spots. Casite retards formation 
of sludge and gum . . . keeps your motor 
clean and free-running . . . guarantees Bet- 
ter Motor Performance or Double-Your- 
Money-Back, 


G te today, from your garage terv- 
ice station or car dealer. The ie Cor- 
poration, Hastings, Michigan, and the Casite 
Division, Hastings Ltd., Toronto. 

T5¢ arinr 

95¢ IN CANADA 


Dl 


La LUBRICATION 
CUTS ENGINE WEAR 
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World's Most POWERFUL, 
Most USEFUL, Most 


‘Tremendously POWERFUL—double-lever action gives one 
hand TON Gripping Power! Amazingly USEFUL—adjusts to 


new features: 
I=INVOLUTE JAW CURVE ives holding power, 
all shepes. 2—TWIN NOSE, stronger than ever, gets into close 
quarters. 3—SUPER WIRE CUTTER cuts wire, small bolts. 4— 
KNURLED JAW TIPS hold to the very tip. 

from locked position. Fine alloy steel. Ni 
ter—7", $2.25; 10”, $2.50, WITHOUT cuiter—7", $1.85; 10", $2.25, 
et your dealers, order direct. 

id if price accompanies order. 


‘Mode only by PETERSEN MFG. CO., Dept. £-9, DeWitt, Nebr. 


reiwnwor |) " 
Td ea 
| rerat 
ing four-yling 
| eorat information on ‘bota” speeds, 
ei Prafuselyilustrated. Write 


EVINRUDE MOTORS 
ZS 5842 N, 27mm St, Milwaukee 8, Win 


LUMBER 


A BOARD OR A CARLOAD a 


3 Oak 
i'handiine: | Aromatic 
0. ied 


Say You Saw 
It In Popular Science 


WORLD’S LOWEST PRICED 
Vest Pocket 


ADDING MACHINE ace Yea 
—s 2 $9.95 


bck in 10 eps Wot delighted. 


Calculator Machine Co., (Mirs.) PeRt-Sew 


You ‘‘PLATE”’ when you 
LUBRICATE WITH GRAPHITE! 


Whether you apply a graphite more effectively the plating ac- POWDER 

powder, a graphite stick, a nin Graphite Lubrication Dixon's Groph-AirGun, 
graphite becomes microsco} There is a ready-to-apply Dixon's Stipstik 
cally deposited or “PLATE! GRAPHITE “PLATING” LU- s 20¢ 

the wearing surfac BRICANT for nearly every use E- 

itd aud potvenss het éo types of Dixon's Graphite Plat. peipy Oll—Dixon's 
or displ: ordinary lubricants. ing Lubricants ocked by the Lubricating & 
DIXON'S GRAPHITES #:22!:05 


JOSEPH DIXON CRUCIBLE COMPANY JERSEY CITY 3, NaJe available on 20 ‘Dixon Lub 
DIVISION 27-KP-9 - 


The minute you grasp a Stanley Plane and ease 
the cutter into the wood, you feel the fitness of a 
fine tool . . . the skill of your hand and eye going 
right down to the face of the work. It’s responsiv: 
It's beautifully balanced! It’s right in every detail, 
from the bevel of the cutter to the way the knob 
and handle fit into your hands. A lot more than 
good steel goes into a tool like that the best 
ideas of generations of the best tool users. You 
can’t get more than that in any tool: you always get 
a full measure of it in Stanley Tools. 


Let this coupon bring you these two books 


STANLEY} itsccateaus’ts.t0 Pes ly 
HARDWARE HSN OOLS » ELECTRIC TOOLS 


ley Tools, 298 Elm St., New Britain, Conn, 


Please send hy return mail 


Name. 
Address 
City State 
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GIFT FOR MOTHER 
WIFE OR 5: 


SEWING 
MACHINE 


"ANYBODY CAN INSTALL IT! 


[ADJUSTABLE FOR USE With 
ANY TYPE OF SEWING MACHINE 


FULL_ SATISFACTION OR MONEY BACK 


SPECIAL OFFER! 


If you send your order within a 


bulb (valve $2.75) with your 


49 BROWNELL DISTRIBUTORS, INC, 
N. 


Please rush your kit at $16.75. The make of my 
machine Hondwheel turns: [) to- 
| wards me Cj away from me. 
| Name. on - - 


1 
H ADDRESS nn 


{civ son BONE en STATE 
To save postage and C.0.D. charges, | am 
enclosing $16.75 (J, check (J, money order LJ. 
Send C.0.D. I'll pay postman $16.75 plus C.O.D fee: 


E LEC T R | FY SEWING MACHINE 


ee | 


io Wall Ela household appliange with 
Sine rom new oe eed parts Save up 


ceded. Plans 
“Alt detaile eleatly ex 


KAYAK BOAT co.l 
1703R- WHITTIER ST., N.Y. 59,N.Y. 


284 poputar SCIENCE 


(+4) 
HARGRAVE 


The Hargrave “I" Bar Clamp 
“the favorite of craftsmen 


Slipping. Heat treated steel a 

Screw, Openings from 2 KE 

feet to 10 fect 

At Hordware ond Mill Sup- 
ply Dealers Everywhere, 


Write for Catalog 


AMAZING BENCH KNIFE 
CUTS ANYTHING 


SPEED AND POWER HANDBOOK 


Z 


Rove 


7 
SAVE! Fear anes 
tontnzb usr, 


QUICK STEADY PROFITS 


CORADIO : 


The Coin Operated Radi 


HANDY It 
FLEXIBLE SHAFT é 
poseaenaeres _ 


1 Attach ROTA-SHAFT In o Jiffy. Con Be 
Used for Grinding, Fei 
Cleoning, Enorar 
fn; On Maat, Pos 
ESt Only $3.95 and. ROTA-SHAT 
irs Your ola motor. arit press. elec: 
tric drih or elactrie fan ‘(10 inch oF lark 
with blades removed, into'an emelent, 
eda, "Fool for doing 
fs of grinding. polishing. sharps 
ting Jobs, expecially fe hardsto-get-at 
iaces. "Attaches. t0 motor atiatt ‘or in 
Enucke Convenient. handpiece for ‘ease 
of handling. “Generous d0sinch overall 
fength. Gomes complete ‘with buf and 
Satin iae.teady to" use ina. dil 


ress: hiuck. 
Preier today. we 


‘Marking Tools, Ca 
ie, Wood, Gloss. 


YOUR 
ELECTRIC 
‘MOTOR 


vacuum] SEND NO MONEY! 2s. oes Pay 
CLEANER | plus postage on delivery, or send $2.99 and 
Moron s 


tre bay 10 Ba 
retum tor money-back, 


{1 you order Rota-Shatt tor usp on motor add 3% for 
dpdeltnEeoling’ and stave ‘are Siameter. MANE 


STRADER PRODUCTS CO. Dees. «-102 


‘Cincinnat! 26, Obie 


if not delighted 


Te those who work with hand 
Heels (artisans, farmers, m 
chanics), Plumb is their foremobt 


One reoson is that Plumb heels 
nced, not fatiguing 


sturdier, they last 
The specially selgeied mate~ 
cial analysis 
‘ond the 
must pass many 
Is finished. 
But the foremost reason is that Plumb, 
for meerly 100 yeors, har 


The red hondle with the block head 


All moterials f pod bed feat Quality Comes FIRST 
|. No experience PLUMB 


exclusively Plumb, 


Send 10 cents tor new catalog 
oe Sint sunteations an prot 
Soe faeass Write today. 


J.¢. LARSON COMPANY HAMMERS - HATCHETS » AXES + FILES 


826 5. Tripp Avenue, CHICAGO 24, ILL. 
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Only CAS CO gives you 


You get routers, sanding discs, 
buffing wheels, mandrels, chocks, 
grinding wheels, drill, wrench, 
rubber polishing wheel — all of 
the most popular accessories 

lus the famous  precision- 
fuilt Casco power-head with 
nuine fractional HP AC- 

\C motor—all in a sturdy 
tool box, everything for just 
$14.9% 

y) 


ii 


/ i 
/ | 
4) jl 


'EVERYTHING A CRAFTSMAN NEEDS 


TO TURN OUT PROFESSIONAL WORK! 
Job-tested in industry! Smooth vibrationless 
operation at 20,000 RPM. 14-part ribbed com- 
mutator turned within .0005. On-off switch for 
easy one-hand control. Oilless bearings. Un- 
breakable plastic Tenite case. Special safety 
sleeve and shaft lock. Non-slip chuck. 
Triple cooling for steady performance. 
under load. 90-day guarantee. 


On sale in leading stores! oy 
Kh 


1495 


CASCO 
wt lie ek 


fool kit 


with famous Casco 
electric power-head 
and popular acces- 
sories Sturdy carry- 
ing 


SM| 10c brings you this 36-page PROJECT BOOK MRO 


‘Casco Products Cérp., Dept. PS-9 
Bridgeport 2, Conn. 

Enclosed js 0c to cover cost of mailing my 
86-page Casco PROJECT BOOK. 
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Ne uncrowded field of 


CTION ENGINEERING 


‘*PLASTICS’’ 


Work in a fascinating and profitable hobby. Just 
TNH fabstating mantal: Tele you Now to oor with Plat 


tics. Our new Catalogue prt Plex: 
iglas—Lucite—Tenite—Cs tf ods, 
and tubes, Complete 1 


‘of ce ‘dyes, "accessor 
0c today for Fabricating Manual and Cata- 

as shipment. 

HOUSE OF PLASTICS 

8048 Linwood Avenue, M. 0, Dept., Detroit 6, Michixan 


LIGHT FLASHER! 


J) AMAZING sToP 
1op Light Flash 115 Times Per Min, 


B Am 


MACCHI & CO., Dey 
927 Larkin St, San Franch 


FASTEST PLANER inthe WORLD 
at this Low Price 59100 
BELSAW Multi-Duty Planer = 


J Sneed up production! Tncrease your 


profits! BELSAW power self-feeds at 24 fect per 
lowest 


i minute, «The 


VALUE seq Herre 


ine 

‘and grindingits own 

Knives: Start planeing NOW forbtGGER 

Genres PERFORMANCE, 

with BELSAW. Write for FREE speci 
‘na and low pri 


ea your Elastic 
rust, sharpen tests and shape 
mmetatar 


BARGAIN! =: 


shanks. 


eee 
i tre 


ELECTRIC DRILL KIT aoe 


it Ts a 


HIGH SPEED 
ROTARY FILES 


BARGAIN KIT FOR HAND GRINDERS 
18 Assorted 1/8 shank mounted stones as shown below. 


Tit 


SEND FOR FREE CIRCULAR — Enclose Se stamp for malting 


SID TOOL CO., INC. 
ind Street Wew York, N.Y. 


ROLLER BEARING WHEELS 


IDEAL for ho 
ping corts, 


ives 10" 37% Ibs. 
‘SATISFACTION’ GUARANTEED. 

‘Send Check or Money Order $1.85 ea. 

Set of Two $3.55 Set of Four $6.95 


Los An 


Mrs SURPLUS VALUE of the MONTH! 
ue HANDY KIT 


SHIPPED F.O, PINEDALE, CALIF. Send 25% Deposit With COD! 


SEND FOR FREE nee 


catalog 


RIDERS! 


DEALERS! 


For the cyclist who wants the best... for the 
dealer who is looking for machines that will 
answer every requirement for pleasure, rac- 
ing, business, Johnson Motors has the most 
complete line of motorcycles in America. 


The sensational lightweight motorcycle that de- 
livers maximum safety, performance and econ- 
omy for both veterans and beginning riders. 
19% cubic in. motor. Sells for less than $400. 


| The world's most exclusive motorcycle, avail- 


able in two models: the "Red Hunter," 30.50 
cubic inch O.H.V. Single, and the famous 4-cyl- 
inder, 61 cubic inch “Square Four."’ 30.50 
O.H.V. "Twins" available soon. 


mph Twins have earned a place of leader- 
ship in sport and business all over the world. 
Available in three models, with overhead valve 
21 cubic inch "De Luxe," 30.50 cubic 
ich “Speed Twin" and famous 30.50 cubic 
inch “Tiger 100." 


Exclusive Distributors for the United States 


"Johnson Motors, |ne) 


267-C W. Colorado Street Pasadena, Calif, 
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BUILDING BLOCKS 


RIGHT IN YouR 
OWN BACKYARD 
AMAZING GENERAL 


BLOCK MACHINE 


‘CAPACITY 1000 BLOCKS PER DAY 


55 moTOR 


WARREN DADO SAWING WASHERS WiLL FIT 
Tite ARBON OF ANY POWER CINCLE SAW” AND 
[CAN BE USED WITH ANY DIAMETER SAW BLADE 
(GUTS GROOVES CLEANER EASIER AND 
TASTER THAN AN DADO CUtrEN ON ThE 
MARKET 
SECONDS 
WILL NOT 


fray THEM FOR TEN DAY 
YOUR MosEY Wi 
REFUNDED 1X FULL 
DEALER INQUIRIES 


‘Arbor C) 45 C0 Golo Pim sad —— sm a ving maha 


Sizes % D1 Name 
Free Circular Address 
Oi cheek City 
Money Order 


WARREN DADO SAWING WASHERS ©: 


P.O. BOX 98 
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SOG “fate 
operated. Locetesdepoata of radio- 
sttives. Simply awiteh “on” — 
Sticks in headphones indicate prow 
face of radionctiven, Exire eect 
tive, y ult 

SATE sak cnelon compete with 
headphones, probe, batteries and 
‘anual For prospecting and min 
operations. "Weite foF detals and. [HOSTAL WORK 
Price. Addreve Dept. 9 INOUSTRIAL USE 


MAHA SCIENTIFIC SUPPLY_CORP. 3673 LAKE, OMAHA 4, NEBR, 


CROSMAN Sitout RIFLE 


—S—— 
POWER 
without POWDER 


‘Yow'l ike © Crosmon becowse there is no recoil to 


Gage Covsritewd 
Got tomy pao 
sit prosrectine. 
MINERAL LOCATION! 


Ire DIRECT 
CROSMAN ARMS CO., INC. 
9 NENRIETTA ST, ROCHESTER 7, NV 


Hovsanos” oF 
‘4, 136 West 22 St, NY, ti 


HEAVY CAST ALUMINUM 
j/ DOUBLE EXHAUST BLOWER 
/ Only $15.85 


# 
GhuVERSRL Yomiceis Cone. (s'0) 157 Alexander St. 


NORTH END STATION ||” 


A NEW KIND OF MOTORCYCLING 
WITH 


| SAFE-COMFORTABLE- POWERFUL 


Automatic Clutch. Telefloat Spring sion. 
foot Seat Shits 5 miles per gallon. 70 bles par hour. 


iat your nearest JAWA DEALER or 


JAWA MOTORCYCLE CO: 
Dept. 5," 
460 FOURTH AVE., NEW YORK 16, N.Y. 
DEALER INQUIRIES INVITED 


CURIOUS? -~ 


SHIP. IN-A-BOTTLE? se | 
? 

75c 

fee 


MAKE YOUR 
OWN TABLES! 


FREE! “Hoy 
Complete 

easy-to-make handsome 

pers, sewing cabinets, etc., for your home, 
for gifts. A full size jar of fomous Rogers 
"Gorilla " Glue included. Som 


GLOUCESTER 


AN INDUSTRIAL TOOL 
FOR AMBITIOUS 
HOME SHOP MEN 


many of Am 


been w 
big enough to handle 
any practical jig-saw- 
ing project you want to tackle. 
for professional workmanship . 
need if you plan co make your shop pay you 
a profic. 


costume jewelry of plastic, bone, 


14” tilting table, 4 speeds, 
capacity, and smooth operation of this new A 
will help you do your best work. Full details 
gladly sent. Write today. 


This is the 


ig saw 


raftsmen have long 
ting for. It's 


precisely buile 
just what you 


valances, toys, inlaying, 
ivory, metal 


Artistic furniture, 


whatever you want to make 


THIS COUPON OR POSTCARD FOR FREE 
LITERATURE ABOUT NEW 24” JIG SAW. 


OE ne 
City, Stote. 


ATLAS PRESS CO. 
15 W. Pitcher St., mich, 


ense ree, 
MAN WiM Ine A 


| 
1 
1 
ee 
{ 
1 
1 
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Flex-O-Shaft 


HANDLES LIKE 


FLEX-O.SHAFT is an 


improved all-purpose machine _for 
homes, schools, shops, or factories. The 
slender, light-weight’ aluminum hand 
piece is ideal for grinding, drilling, saw- 
ing, buffing, scoring, etching. polishing, 
and scores of other uses. There is no 
bulky, throbbing, pulling motor in your 
hand. The light-weight motor can hang 
‘on the wall, or can be set down on work- 
ing table. Speed is controlled by foot. 
gperated cheostat, leaving hands free 
precision ball-bearing tool is as 
easily guided as a pen, speeding up oper- 
ation because of ease in handling. It is a 
wonderful, compact, power house for 
making all’ kinds of objects. 
This unit consisting of Flex-O- 
Shaft with 6-ft. cord, 1/16 H. P. 
Motor, Rheostat with cord and 
plug, all for $35.00. Send for 
complete information today! 
Use coupon below. 


Flex-0-Shatt Sales Co. (Dept. C) 

Prairieview, Illinois 

D Please send complece jon on the Flex-O-Shaft Ki 

G Please send one Flex-O-Shaft Kit, $50.00 enclosed. Shi 
Ping charges C.0.D, 

Name. 

Address 


Ciry. 


Zone....State 


WINDMILL-RAINBOW- FLASHER 


SPINNING AUTO LIGHT 


‘© Spins with the wind. The most beautiful 


Tight inthe world. fed, White & Blue 
Hverybody wants one, Easily put on Auto, 
Bicyele, Airplane or Boat. Pay mailman 


$2 plus’ postage or send $2 and we pay 
postage. Be first. Agents wanted. 

‘SPIN LIGHT Co. 
373 B. Beimont Ave. Paterson, N. J. 


STAR 
UNIVERSAL 


NO-LEAK 
TESTER 


om ty 


“a NECESSITY for Electr 
Maintenan 


STAR FUSE CO., 233 Canal St., New York 13, N. Y. 


NEW 1948 
Plastics Supplies Catalog 


Just of pens. Full details on Plexiglas, Lucite, rod 
theets, tubes.” Acetates, cement st molding 
ser werything. in 
Plastics. Gi ‘izes, ‘colors, ete. Brice "10e, 


Stamps or col for catalog. 
& SUPPLY corp. 


‘Ave. Cleveland 3, Obi 


WRITE NOW FOR FREE CATALOG NO. 5-023 


POWER TOOLS 


FOSTER MFG. CO., 1 KINSEY AVE, BUFFALO 17, N.Y. 


IFFALO 17, N.Y. 


MOTORS sol 
110 


seer ser MOTORS, | 


Brand New, Fractional 


HP Ideal for Mod- ¢ 

2 fest i 2 93.05 

again at this ee "t¥e 

100 ‘practical “Uses. 18 wr ms00 
fend Check or M.0. no €.0.0."s 


MANUEL KLEIN 4i20°Yne 


Ge DD 000 FEET OF LUMBER 
@ Ge DD per M.B.M. 


ANDT,ST. 
NY. 


ATK! 


E. C. ATKINS AND COMPANY, Indi 
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FOR MEN WHO APPRECIATE THE BEST 


@ HANDSAWS «= @ HACK SAWS 


@ CIRCULAR SAWS @ BAND SAWS 
‘ALL OTHER TYPES 


SAVE MONEY 


GOVT SURPLUS 
PUMPS 


Brand New 

In Original Crates 

2”, 4", 6"—Marlow & Carver 
Gas Engine Driven 

Cap. 55 g.p.m., to 525 g.p.m, 


LOWEST PRICES EVER OFFERED 


FREE 1 « 


each order. W 
or output required. 


MIXING MACHINES 


MT Brand New! Dough, feed, paint, all 
! uses. Briggs and Stratton engine. 
bil. Variable speed—automatic unload- 


ing. $96.50 f.o.b. Brooklyn. 


all steel gas tank— 
for circular—state size 


Write for circular or send 25% deposit— 
remainder C.0.D. 


Benjamin's For Motors 


2100 Mit Ave. Brooxtyn 10, N. Y. 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY : 


f 

hop. isnot complete. ‘withi 

RYETTE: ‘Three sizes 

Capable of making bronze 

ith'3 and 6 Pounds weight. aluminum. 

b» = > Soper brass." ete, $2280, $20.50, $42.06 

ak” fob, Kansas City: Domestic eas supply 

fang 110 volt AC or DO energy required for operation. “Write for 
creulat. "KANSAS CITY SPECIALTIES CO. 

Box 6022, Dept. $-8 Kansas City, Mo. 


Complete New 


SUPER POWER 
TOOLKIT 


ONLY 


$4995 


Complete With Power Unit, 5 
‘Accessories. Sturdy Cast 
‘and Full instructions 


America’s 
Greatest Power 
Tool Value! 

Hobt 


"IIRL SHAFT MEANS 
ADDED UTILITY! 
New DURO flexible # 


piece makes engraving. 
‘ng, easier, lots more fun. Double the utility 
of your DURG Super Power Tool Kit with this ni § 
Useful flexible shaft for only 


1M.A. METER 


$1-95 new 


Ss) 3 
APN-1-Altimeter Indicator—An 

excellent 1 M.A. basic move- 

ment with a built-in 5 M.A. shunt—270° scale for 
casy reading. Made by General Electric for Air 
Comps at original cost of over $30.00. A good basic 
instrument for constructing your own ammeter, 
voltmeter, ohmmeter, etc. Install your own shunts, 
multipliers and scales. Include §.25 for postage 
and handling. 


METER RECTIFIER, full wave midget Selenium, 
10 volts, 30 M.A., N-1 29 


PHOTOCON SALES, De; 
1062 N. Allen Avenue 


PS-9 
Pasadena 7, Colifernie 


‘You can start with this LOW COST Power Tool Kit 
+++ and BUILD A COMPLETE HOME WORKSHOP 


One DURO super power unit is used on all of these home 
workshop toolal You may buy them singly—or in a group. 


WRITE FOR FREE CIRCULAR giving full details on the Super 


low cost home workshop units. 


aETAL PRODUCTS CO. 
N KILDARE AYE,, CHICAGO 39, ILL 


Power Too! 


DUR 
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ile FOREDOM Model #99 
sn Amazing LOW PRICE 


FLEXIBLE SHAFT ht Re yg 

LET COMPLETE 
with PENCIL-SIZE WITH 

HANDPIECE MOTOR 
Grinds, Polishes, Cleans, 
Sharpens, Mills, Carves, 
Engraves, Etches on Metal 
Uses wee ees uae Plastic 


HUNDREDS OF § Ri 
ACCESSORIES “rOREBOMS,| ‘ane Lar 


35" 
FLEXIBLE 
SHAFT 


PENCIL-SIZE 
HANDPIECE 


. Over 70,000 Foredoms now in us 
YOUR MOTOR 


Foredom PRESTO- FLEX 
PENCIL‘SIZE Handpiece 85 %S, 


7 x 50 PRISM 
BINOCULARS 


BRAND NEW 


$48 


With Coated 


Actual 
q 


The Original E-2 
DRILL SHARPENING FIXTURE 
RCE 
ey 
formant 30 eon oso 


E-Z MFG. CO. 
mate PLAN TEMPLATE 


Plan Drawing 


‘108 Sa Feeds B 
lene Call 


“SWANSON ‘PRODUCTS INC. 
er) enleago 44, 111. 


Works 


@) Heal 
SPE ED STACKS ame Broke peace Units 


Streomline 
Ford 
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THE BULL BUFFER 


‘You polish and sand faster, ea: 
Fi na with this an 


YOUR BULL BUFFER 1 L 


te with S-tneh 
ery 2 


BERTRUM E. ENGINEERING COMPANY 


3121 MAIN ST. Dealers write for information KANSAS CITY, MO. 


mmt FREE for Trailer Builders 


Sie 


French Type Phone = 


1S-13¢ MAND SET 


Satety- Engineered 

+ TORG-LESS AXLES + BULL 006 HITCHES 
ANO PARKING JACK LITERATURE 
HAMMER BLOW FOOL CO. 


WAUSAU, WIS. 


tn te DYNAMIC S23, ARC WELDER | 


Industrial Transformer Type 


a er BRAZES eT SOLDER 


rete cathe entree heehee 
Serie peneae the Job ean be ov 


indos- 
deslant properly weed 140 Vote Gan aisobe sopsbed aitiesrnet, 
Operation and other voltages and cycles At sight sdditioaal ccst. 
TASY-TO-OPERATE, If inexperieveed say sa nt Surat of i th grade weld 
Seer haga ial sapped Welaine and Operating tnatrwetlone furnk 
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BOICE-CRANE 
POWER TOOLS 


for shop men and 
homecraftsmen, 


Write for literature on this 
versatile, low-cost, 
sturdy line. 
BOICE-CRANE COMPANY 
944 Central Ave., Toledo6, Ohio 


WOW!... eee 


a yr 


WRINKLE-FREE! 
Hartal Car Rack 
Snops on in a few sec 
fonds. No tools needed 


SATIN FINISH TUBING. 
tiont'= sTuEoY 


Pays for. itself in 
Ideot Yor CLEANERS DELIVERY — TRAVELING 

GARMENT. SALESMEN — TOURISTS — ARRIVE 

WITH CLOTHES WRINKLE FREE. Money back $6.95 EACH 
vorantee. Thousands in vie. ORDER NOW! Postpaid 


$2.00 depoiit on C.0.0. 


> Distributors Wanted 


2508 W. SLAUSON AVE. _LOS ANGELES 43, CALIF. 


COLOR Candid Type 
CAMERA 


OT A TOY eA Res Comera—Liletine onrenen 


‘Amazing MONEY SAVING Offer Gives you this NEW ™ 
CHAMPION" Model with Latest Feature 
OL 


Phila, 7. Pa. 


THE “POCKET-SIZE” 
MACHINE SHOP 
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azing 4 ford Offer / 
oa ar Withwosr2 WIPE 


E NEW AUTO ENAMEL THAT 


WITHA POWDER PUFFY 


LUSTR-WIPE New 
Auto Enamel and 
DURO Auto Body Solder 


AT ONE PRICE 


ONE QUART OF 
usin WIPE 


PAINTS YOUR ENTIRE CAR 
Anyone Can Do a Beautiful Job 


NO BRUSHING 
NO SPRAYING 

ft iui BEIGE Gen 
NO MASKING SENo No moNeY! ORDER T 
NO STREAKS =" 


\,DURO Puastic METAL BODY SOLDER 
— FIXES FENDERS AND BODIES LIKE NEW 


GTON, 1 5, . 
Please seni gts. of LUSTR-WIPE Auto Enamel at $3.95 Q1 
IH With each quart Include a can of DURO Auto Body Solder AT NO EXTRA COST. 


NAME 


lose. ADDRESS. 


serremper 1948 295 


5-POUND, 37-INCH 
AUTOMATIC CARBINE 


paar MEW DESIGN — Arcther 
Carbine 


‘al 
ih HINGED: 
eal oo 


Im prone shootiog fere-end. gives helpful 
round support. 


89709 St. John St., New Haven 5, Conn, 


Say You Saw 
It In Popular Science 


YOUR OWN 
LOG CABINe 


d 
fo erect Beautiful Michigan 
Cour vertical ha lors, machined and 
Interior—knotty, 
hoose from, as. low 
or we can adapt our 

Prompt 


BRAUN LUMB 


1573 E. Davison ‘Detroit 3, Mich. 


BRAUN CEDAR CABINS 
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nsational SHAPER CUTTER 


For Endless Molding Contour Designs 


Employs exclusive double 
of full 1’ ond 


st nandard edapler 
Beck sveranie, 


noe sha thd 
TOOLS FOR USE ON ALL DRILL PRESSES 
ROTARY WOOD PLANERS ROTARY SURFACE SANDERS 
AMLMETAL SHAPER FENCES DRUM SANOERS 
SPINDLE ADAPTERS | AUEILARY DRILL PRESS TABLES 


BARRON TOOL COMPANY, INC, 
270 Architects Bl troit 1, Mich. 


CRAFTSMAN’S GUILD rete 
HARD-TO-GET CRAFT MATERIALS 


YOURS FOR THE ASKING 


for Free Catatoeue 


CRAFTSMAN’S GUILD, Marlboro, New. Jerse 


3=-Pc PAINT 
STRIPE SET 00 


oul 


Will Fit Any Yo"-Inch 
Size Electrle Chuck 


oral wn na 287 


Onder New! We pey all molting chu 
‘Money Order or Check. Postage @) 


MEDRO SALES CO., Dopt. PS 1, 102 N. Tth St, 


RADIOMEN’S HEADQUARTERS : WORLD WIDE MAIL ORDER SERVICE! 


COMPRESSED AIR| trnmcvawe 
INSTANTLY, Anywhere!! - 
$1993 


PORTABLE E "ELECTRIC DRILL 
(Sold at tess than | tactory price se we cannot mention 
ni jie ot an, intermittent = 


Pearying Inset 5 TAKES BiG THREE 
ae A R GA ! NS 


Sensational Value In 
AC-DC Pocket. Tester 


1. SENSATIONAL, FASCINATI IG, 
AMAZING SELSYNS 


HEADSETS" rt 
RT-1248 INTERCOMMUNICATION TRANSCEIVER 


‘This bra tube tranemitie 


ee HEAT GUN 
fereanutoed plato rin heat guy in vivir Roun, that divers powertu 2 


frost the refrigerator instantly. Only $12.95. Satisfaction gua 
funded if returned prepaid within 5 days. 


PE-109 32-VOLT DIRECT CURRENT POWER PLANT 


Tals power plant consists of « gasoline engine that {s direst-coupled to a 2000 watt 32 
it tions that 


ice ‘power 3 ‘ac 
Will supply 110V AC from the above unit or from any 16-32V DC source for $1 

(Due to the fact that the PE-109 comes ealed in heavy steel strapped govt 

‘tg determine whether the individual units are new or used oF 

‘consequently must sell them as is. In general, they 


“Minimum order $3:00—AMl prices sublect to chanre—a5% depos with COD. 


BUFFALO RADIO SUPPLY, 219-221 Genesee St. t.9S BUFFALO 3, N. Y. 
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for Home 
Playroom 

Summer Cottage 
or Camp 


If You're Building 
eplace 


Choose a desig: 
you. have. available. 

Zoncrete or brick slab the size 
Of your fireplace 
FYRO-PLACE 


Book Also gives 10 Ideas for 


OUTDOOR FIREPLACES 


SS) Now you can have the joys of an out- 
Ree a st 


which y 
simple 
519.93 ae 


claborate—as you wish, 


Cs Ste 


WRITE FOR BOOK TODAY Vs sent fee 
PRICE FIREPLACE HEATER & TANK CORP. 
60 Austin Street, Buffalo 7, New York 


Knife and sharpening 
stone in attractive gift box 


Here's wopderfl buy fr youre or 
for ile. Top quality canutivs kaile, 
Norton sharpening stone and directions 
Only $2.00" achardware and sporestores, 


expire 
CAMILLUS 


has the edge 


CAMILLUS CUTLERY COMPANY, New York 17, N. Ys 
Established 1876... Factory ot Camillus, N.Y. 
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Double-Walled Tumblers. These 
new iced-drink glasses of clear plastic are 
comfortable to handle as well as decorative, 
according to the maker, the Detroit Macoid 
Corp., Detroit. The air space acts as an in- 
sulator, preventing condensation on the out- 
er surface. Sparkling and virtually unbreak- 
able, the tumblers are enhanced by bright- 
colored felt inserts in the air space. 


Electricity Cleans Silv This 
gadget removes tarnish by electrolytic ac- 
tion, as in the familiar aluminum-and-soda 
method. But Touch-O © uses current from a 
single flashlight cell for speedy cleaning on 
contact of tarnished silver spoons and other 
small objects. Larger pieces take longer. 
Lux Industries, Buffalo, N. Y., is the maker. 


Spring Holds Spices. Cans or boxes 
seasonings are held in place on this metal 
rack by a coil spring. The holder is d 

for the inner side of a cabinet door, but the 
s, B and D Associates, of Rochester, 
suggest it is equally useful in the bath- 
room for bottles or in the shop to hold boxes 
of tacks or nails, Containers in the rack are 
easily identified and shelf space is saved. 


Rubber Backs Rugs. Rugback ©, a 


United States Rubber Co. development, 
forms a tough, flexible, transparent rubber 
film when painted on the back of a rug. The 
company says the liquid dries in an hour 
and that it prevents rugs from slipping yet 
does not stick them to the floor. The price 


is $1 a pint, enough to cover about 40 sq. ft. 


1's EASY To 
REMOVE Pa 


yannisit: ENAMEL SHELL ae 


Tea so easy to remov 
Applied with a brush 


Write ter 
Utwratare 


ial Company + 121 Chestnut Stroot, Newark 5 
IT’S EASY TO 
ol 


zy REMODEL 
KITCHEN 


BATH = ATTIC 


PROJECTS 
with 
CHROMTRIM, 
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IT’S NEW 


THE PUTTY MASTER 


PLACES GLAZIERS SKILL 
IN YOUR HANDS 


IT’S EASY 


A putty knife with the patented shaper that 
anyone can operate—packs, shapes and 
trims putty perfectly with one stroke and 
allows only the right amount of putty to be 
applied—a time and money saving item 
that will more than pay for itself. 


Only $1.00 Postpaid 


anywhere in the United States. 


CADET DUAL VACUUM HORNS 


Langth-22 inches 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 
Waite 

FOR 
FREE 
Building 


Instructions 
The Rite-Way 
‘Mower 


Attachment De 
eras 
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Hot Dogs Cooked Electrically. 
Preparing frankfurters at the table is sim- 
ple with this small plastic cooker. After the 
dogs are pressed on the carbon electrode 
prongs, current is switched on automatically 
by closing the lid, The current flows through 
the frankfurters, which offer enough resis- 
tance to cook in one to two minutes. Triar, 
Inc., of Detroit, makes the cooker, Salts and 


| moisture within the frankfurters are suffi- 


ciently conductive to carry a heating current. 


Baby Rottle Has Air Valve. The 

No-Burp Nursing Bottle ®, offered by Baby 
Products, Inc., of Los Angeles, has an air in- 
take valve built into the removable plastic 
base, minimizing the amount of air a baby 
swallows when feeding. The valve permits 
air to enter the bottle to replace the milk 
drawn from it by the baby. 


Wind Gauge 
Fits Pocket. The 
Windikator ® shows 


wind direction and 
velocity, weighs less 
than 2 oz, is non- 
magnetic, and corro- 
sion resistant. The 
H. M. Sawyer and 
Son Co. of Cam- 


bridge, Mass., man 
factures two models—one registering winds 
from 5 to 30 m, ind the other from 10 
to 50 mp.h. The company guarantees the 
cy to plus or minus 5 percent. 


n-Up Alarm 
joek. A combina- 
tion wall and table 
electric clock, the Pin- 
wall © has all controls 
on the front and may 
be used with or with- 
out the bracket. The 
clock, made by Tel 
chron, Inc., of Ash- 
fa " by 
with a 6’ cord attached. The 
is ivory plastic set on a brown plastic 
e. The metal dial has ivory-colored char- 
acters on brown. Price: $7. 


Lined Record Envelope. A soft, 
velvetlike lining in these new record enve- 
lopes is said to protect records and keep 
them free of dust and grit. The maker, Ever- 
Kleen Sales Co., of San Diego, Calif., recom- 


mends that a record be twirled a couple of | 
times in the envelope to take dust out of the | 


grooves before playing it. 


NOW 


tae JUFFY wera. CABINET 


WITH RUSTPROOF ALUMINUM DRAWERS 


Ta aa 
fhe | 


APPROXIMATE 
Sizes 
DRAWER 
for home or shop, 
the handy way to 
keep small parts, 


washers, nuts, bolts, 


32 DRAWER UNIT 


64 DRAWER UNIT 
6" Deep 


ae nails, screws, etc. 


AND Solid one-piece aluminum draw- 
STILL Tife—and sill at 
AVAILABLE 


greater strength and long 
low ost. So. 
handy to keep office, shop, work 
bench, household and_ hobbyist 
needs at your fingertips. Spot 
DRAWER wrelded steel cabinet, enamel fine 
UNIT and metal flange drawer 
$ guides. 

35.95 _ ees 
PEEINTEINE — Drawer Unit—s15.95. Postage 
& Send check or money or- 
DRAWER No C. 0. D's, please. Add 
UNIT ssles tax for Ohio orders 


$9.95 
tae JIFFY wera. CABINET 


WITH LAMINATED FIBRESOARD DRAWERS 


Same steel cabinet as above with covered 
fibreboard drawers. Suitable for most home 
needs, Thousands in use. 32-Drawer unit 
55.95. 64-Drawer unit—$9.95. Postage 
Paid. Check or money order. No C.O. 
Add 3% sales tax for Ohio orders. 


KAYTEE PRODUCTS 
DEPTIEY* BOX 588 * CANTON, OHIO 
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PS Hits 
900 m. p. bh 


Wwrex I started to climb into the plane, 
Tony LeVier, the pilot, asked, “Are 
you nervous?” 

“No,” I said. 1 wasn’t, I suppose, because 
LeVier is one of the world’s great airmen. 
Thad confidence in him, 

We were about to take off in the Lock- 
heed TF-80C Shooting Star jet trainer. By 
the luck of the draw at Andrews Field, 
near Washington, D. C., I was to be one of 
a handful of civilians’ and the first pro- 
fessional writer in'the United States to fly 
more than 500 miles an hour. My fellow 
writers, invited to make the flight by the 
U, S. Air Force, stood about watching as I 
took one last tug at my crash helmet. 

Then I was in the rear cockpit; the long, 
plastic canopy came down, and we were 
taxiing out to the runway to the muttering 
of gases in the plane's tailpipe. 

We were no sooner squared away than 
the throttle was opened, Unlike a recipro- 
cating engine, a jet needs no warmup. The 
pressure on my back as the plane accelerated 
was no more than that in a conventional 
plane. 

We made knots fast, The airspeed needle 
wound up. We came unstuck, We were air- 
bore. My first reaction was, “How simple!” 
The familiar vibration associated with pro- 
peller aircraft was almost absent. So was the 
noise, The sensation was pleasant. LeVier 
was clocking 170 miles an hour as we 
climbed. r 

At 2,000 feet he levelled off. “Okay?” 
said LeVier through the interphone. 

“Okay,” I replied. I was. This was with- 
out question the most exhilarating experi- 
ence I had ever had in an airplane. 

“How does it feel?” 

“It’s the nearest thing to riding in a glider 
T’ve ever known,” I said. And it was. Most 
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of the sound reaching my ears appeared 
to be the swish of air caressing the long, 
sleek fuselage. It was like being suspended 
in space. There was, of course, no sensation 
of speed as the air speed built up. We were 
too far off the ae to have anything to 
compare our speed wit 

The nose came up. ia were climbing 
again, It seemed only a moment until we 
were at 10,000 feet, 

“Want to feel some Gs?” asked my pilot. 

We banked. The great speed in the turn 
crunched me down in my seat. We did an 
aileron roll, The maneuver was over before 
I knew it. We dived. 

“I'm putting on the dive brakes,” said 
LeVier. 

It was a near-jolt as the brakes took hold. 
Down we went again, brakes retracted, My 
ears cracked as we levelled off on the deck, 
circled, and raced across the field a hun- 
dred. feet above the runway, 

The clock said 550 miles an hour. 

I could only think, “Whew!” Off the wing 
I glimpsed the little knot of people watching 
from the apron, Then they were gone and 
the plane was climbing to make its approach 
for the landing. 

LeVier sat her down at 110 miles an hour 
far more softly than I ever have put down 
the little putt-putts that I Aly myself. 

When we had come to a stop on the apron 
and I had unfastened my seat belt and 
shoulder harness, I discovered it was quite 
a job getting over the side of the cockpit 
and onto the wing root. The crowd was 
watching. 

“Legs must have gone to sleep,” I 
explained. 

‘A man couldn't admit that his knees were 
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SOUTH BEND 9 


PRECISION LATHE 


This quality-built lathe gives workshop owners the 
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"x 3’ Model A 12-Speed Bench Lothe 
with 1/2 h.p., 1 ph., 60 cy., 115 


Deitch Lob factory S844 


Other models priced from $160. 
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